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NOTICE 

This  report  hae  been  prepared  for  the  United  States  Air  Force  by 
Environmental  Science  and  Engineering,  Inc.  (ESE)  for  the  purpose  of 
aiding  in  the  implementation  of  the  Air  Force  Installation  Restoration 
Program.  It  is  not  an  endorsement  of  any  product.  The  views  expressed 
herein  are  those  of  the  contractor  and  do  not  necessarily  reflect  the 
official  views  of  the  publishing  agency,  the  United  States  Air  Force,  or 
the  Department  of  Defense. 

Copies  of  this  report  may  be  purchased  from: 

National  Technical  Information  Service 
S28S  Port  Royal  Road 
Springfield,  Virginia  22161 

Federal  government  agencies  and  their  contractors  registered  with  Defense 
Technical  Center  should  direct  requests  for  copies  of  this  report  to: 

Defense  Technical  Information  Center 
Cameron  Station 
Alexandria,  Virginia  22314 
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JOmi  D.  BORDS,  Fta.D. 

Senior  Scientiat/Projeet  Nanagor 


SPECIALIZATION 

Project  ManagenenC,  Atmospheric  Chemistry,  Water  Chemistry,  Industrial 
Hygiene,  Quality  Assurance,  Hazardous  Waste 

RECENT  EXPERIENCE 

Initial  Assessment  for  Hazardous  Wastes  at  Army  Installations,  Team 
Leader — Comprehensive  study  at  48  Army  installations  to  determine  both 
past  and  present  history  with  respect  to  the  use  of  hazardous 
substances,  quantities  used,  disposal  methods  and  disposal  sites.  Also 
includes  a  current  assessment  of  safety  practices  and  compliance  with 
regulations . 

Initial  Assessment  Studies  for  the  United  States  Air  Force.  Team 
Leader — Comprehensive  studies  at  2  Air  Force  bases  to  determine  both 
past  and  present  history  with  regard  to  the  use  and  disposal  of  toxic 
and  hazardous  materials.  Conducted  in  accordance  with  the  Departuient 
of  Defense  Installation  Restoration  Program  policies. 

Initial  Assessment  Studies  for  the  Naval  Energy  and  Environmental 
Support  Activity.  Team  Leader— Evaluating  2  Naval  installations  with 
regard  to  past  hazardous  waste  generation,  storage,  treatment,  and 
disposal  practices.  Investigations  include  records  review,  aerial  and 
ground  site  surveys,  employee  interviews,  and  limited  sampling  and 
analysis  including  geophysical  techniques.  Determine  extent  of 
contamination  at  former  disposal/spill  sites,  potential  for  contaminant 
migration,  and  potential  effects  on  human  health  and  the  environment. 

Phase  II  Confirmation  Studies  to  Determine  the  Presence  and  Migration 
of  Hazardous  Wastes  from  Military  Installations,  Team  Leader — Five 
comprehensive  field  studies  to  determine  the  actual  sites  where 
hazardous  substances  were  used,  their  current  concentrations  in  soils, 
surface  waters  and  groundwater,  and  an  assessment  of  the  quantities 
which  may  migrate  from  the  installation.  The  study  also  included 
recossaendat ions  for  decontamination  operations. 

Determination  of  Hazardous  Chemicals  in  Landfills,  Project  Manager — 
Several  studies  in  which  field  sampling  techniques  and  laboratory 
oiethods  were  developed  to  determine  the  existence  and  concentrations  of 
explosive  gases  generated  by  landfill  operations,  priority  pollutants 
escaping  to  the  atmosphere  and  contaminating  the  groundwater. 

Preparation  of  Quality  Assurance  Guidelines  for  EPA  Project  Officers. 
Project  Manager — Preparation  of  QA  guidelines  for  use  by  EPA  project 
officers  in  selecting  contractors  for  projects  requiring  sampling  and 
analysis.  Also  included  guidelines  for  quality  assurance  audits  of  the 
field  sampling  and  analysis  portion  of  any  awarded  contract.  EPA 
publication  600/9-79-046  entitled  Quality  Assurance  Guidelines  for  lERL- 

Ci  Project  Officers  was  produced  under  this  project. 

• 

D-MRlAF.l/JDB-HZ.l 

03/19/85 


A-1 


► 


J.D.  BONDS,  Ph.D. 
Page  2 


Air  Coapliance  Testing  of  Induatriel  Sources,  Project  Manager — Various 
projects  involving  conpliaoce  testing  at  petroleum  refineries,  Kraft 
pulp  mills,  power  plants,  iron  and  eluminum  smelting  operations,  and 
various  other  industries. 

Ambient  Air  Monitoring,  Project  Manager — Various  projects  to  determine 
ambient  air  concentrations  of  sulfur  oxides,  particulates,  nitrogen 
oxides,  carbon  monoxide,  photochemical  oxidants,  priority  pollutant 
organics,  and  hydrocarbons. 

EDUCATION 

Ph.D.  1969  Analytical  Chemistry  University  of  Alabama 

B.S.  1963  Chemistry  University  of  Alabama 

U.S.  BPA  Air  Pollution  Training  Institute;  Quality  Assurance  for  Air 
Pollution  Measurement  Systems — workshop  graduate  (  1977  ) 

ASSOCIATIONS 

American  Chemical  Society 

American  Industrial  Hygiene  Association 

Air  Pollution  Control  Association 

REPORTS  AND  PUBLICATIONS 

More  than  30  reports  and  publications  on  Installation  Assessments, 
source  air  emissions,  haxardous  materials  and  quality  assurance. 
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lAlDT  L.  SCaULZB,  M.S. 
BoTiroaaeaCal  ScieoCist 


RESUME 

SPECIALIZATION 

Hazardous  Waste  Investigations,  Aquatic  Impact  Assessment,  Fisheries 
and  Invertebrate  Response  to  Resource  Dtilization,  Aquatic  Chemistry 

RECENT  EXPERIENCE 

Hazardous  Waste  Records  Search.  Naval  Air  Station,  Adak,  Alaska,  Task 
Manager — Project  involved  evaluation  of  past  and  present  hazardous 
waste  disposal  practices  on  Naval  Air  Station  Adak  in  Adak,  Alaska. 
Responsible  for  evaluation  of  disposal  practices  for  wastes  from 
laboratories  and  medical  facilities.  Also  contributed  to  final  report. 

Environmental  Assessment  of  Titan  Vehicle  Launch  Facility.  Task 
Manager — Conducted  analysis  of  ground  water  and  surface  water  quality 
and  quantity  at  Cape  Canaveral  Air  Force  Station.  Also  evaluated 
water  quality  and  biological  impacts  associated  with  Che  reactivation 
of  a  Titan  T340/7  vehicle  launch  facility.  Responsibilities  included 
background  data  evaluation,  impact  analysis,  and  report  preparation. 

Cyanide  Contamination  Assessment.  Staff  Scientist — Assisted  in 
evaluation  of  ground  water  and  surface  water  contamination  by  cyanide 
from  a  photographic  laboratory.  Responsibilities  included  review  of 
methodology  and  field  sampling  procedures,  and  evaluation  of  data  to 
determine  eztent  of  contsminaCioo. 

AMAX  Pine  Level  Phosphase  Mine,  Enivornmental  Impact  Statement.  Task 
Manager — Evaluated  baseline  water  quality  data  and  potential  impacts 
associated  with  effluent  discharge  from  a  phosphate  mining  operation. 
Responsibilities  included  analysis  of  water  quality  data  and 
significance  of  impacts.  Also  assisted  in  vriCe-up  of  water  quality 
section  for  final  EIS  document. 

Evaluation  of  Tozicity  of  Inorganics  in  Leachate  from  Landfill,  Project 
Manager — Evaluated  chemical  properties  of  a  landfill  leachate  for 
toxicity  to  fish  species.  Responsibilities  included  project 
management,  client  interaction,  and  review  of  analytical  data. 

MX  Missile  Environmental  Impact  Study.  Aquatic  Ecologist — Evaluated 
likely  impacts  on  aquatic  environments  associated  with  the  deployment 
of  the  MX  missile  system.  Responsibilities  included  review  of  existing 
ecological  data  and  evaluation  of  likely  impacts  due  to  the  project. 

Dredge  and  Fill  Permitting.  Project  Manager — Responsible  for 
development  of  dredge  and  fill  permit  applications  for  federal  and 
state  agencies.  Responsibilities  included  developing  mitigation  plans 
and  permit  applications,  representing  the  interests  of  the  client  to 
the  agencies,  and  coordinating  client  interaction. 
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Predictive  Weter  Quelity  Modeling  Study  of  Heior  Reservoir  in  Texae, 
Project  Meoeger — Conducted  predictive  aodeling  study  to  assess  future 
water  quality  and  trophic  state  conditions  for  a  reservoir  under 
construction.  Major  nutients,  aajor  ions,  heavy  metals  and  pesticide 
loading  rates  were  calculated.  Responsibilities  included  statistical 
data  analysis,  interpretation,  and  report  preparation. 

Continued  Monitoring  of  Water  Quality  in  Big  Slough  and  Horse  Creek 
Phosphate  Mine  Area,  Aquatic  Chemist — Conducted  continued  water  quality 
monitoring  and  data  analysis  of  surface  water  and  ground  water  qual  ity 
in  creeks  in  Big  Slough  and  Horse  Creek  Basins.  Responsibilities 
included  data  analysis,  interpretation,  and  report  preparation. 

Evaluation  of  the  Effects  of  Shoreline  Development  on  Benthic 
Invertebrate  CoMunities,  Task  Manager — Evaluated  the  response  by 
benthic  invertebrate  communities  to  varying  degrees  of  shoreline 
development  along  finger  canals. 

EDUCATION 

M.S.  1980  Eovironmental  Engineering  University  of  Florida 

B.S.  1976  Biology  University  of  South 

Florida 
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Associate  Geologist 


B.S. 


PROFESSIONAL 


RESUME 


SPECIALIZATION 

Geophysics,  Stratigraphy,  Engineering  Geology,  Hydrogeology,  Ground 
Water  Monitoring  and  Evaluation,  Sanpling  Techniques. 

RECENT  EXPERIENCE 

Adcom  Wire  Company,  Jacksonville,  Florida,  Project  Manager — Work 
included  ground  water  contamination  assessment  and  evaluation  of 
remedial  alternatives.  Supervised  chemical  stabilization  of 
contaminated  soil,  and  developed  and  executed  utethod  involving  EP 
Toxicity  Test  to  isolate  and  neutralize  lead  contamination  in  soils  of 
waste  lagoon.  Achieved  closure  of  lagoon  in  accordance  with  RCRA,  and 
managed  negotiation  of  consent  order  with  state  regulatory  agency. 

Initial  Assessment  Study.  U.S.  Navy  NEESA  -  NACIP,  Team  Geologist — 
Conducted  initial  assessment  study  of  naval  installations  in  Texas  and 
Louisiana.  Identified  and  evaluated  potential  sources  of  ground 
water/surface  water  contamination.  Ranked  sites  for  confirmation  study 
using  variation  of  MITRE  model,  and  made  recommendation  for  Phase  II 
study  of  geohyrology  of  various  sites. 

Remedial  Investigation,  U.S.  Army  Toxic  and  Hazardous  Materials  Agency, 
Louisiana  Army  Ammunition  Plant.  Task  Geologist — Developed  geotechnical 
plan  for  remedial  investigation.  Evaluated  site  geohydrology  and 
stratigraphy,  and  defined  the  extent  and  level  of  ground  water 
contamination  and  impact  on  adjacent  areas  from  disposal  of  explosive 
wastes  at  the  four  study  sites. 

Ground  Water  Contamination  Study.  Seymour  Recycling,  Seymour,  Indiana, 
Project  Geophysicist — Conducted  downhole  geophysical  logging  and 
aquifer  evaluation  testing  at  a  former  hazardous  waste  management 
facility.  Performed  aquifer  characterization  tests  and  borehole 
geophysics  to  evaluate  migration  potential  of  ground  water  contaminants 
at  an  uncontrolled  hazardous  wastesite. 

Confirmation  Study,  U.S.  Air  Force  IRP,  Tyndall  APB,  Panama  City, 
Florida,  Project  Geologist — Developed  technical  operations  plan  for 
Phase  II  ground  water  and  surface  water  confirmation  study. 

Contamination  Assessment,  Confidential  Client,  Project  Geologist  — 
Developed  field  sampling  plan  and  site-specific  methods  for 
investigation  of  volatile  organic  contaminants  (xylene)  in  unsaturated 
soils  at  an  industrial  site  in  Puerto  Rico. 

Ground  Water  Contamination  Assessment.  U.S.  Army  Toxic  and  Hazardous 
Materials  Agency.  Sharpe  Army  Depot,  Stockton.  California.  Project 
Geologist /Geophysicist — During  contamination  assessment,  supervised  the 
installation  of  deep  monitor  wells  and  contaminant  recovery  wells, 
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perforaed  downhole  geophysical  logging  of  nonitor  wells,  and  conducted 
aquifer  tests. 

Water  Contamination  Study.  Polk  County.  Florida .  Project 
Hydrogeologist — Investigated  contaaination  of  drinking  water  wells  near 
Loughaan,  Florida.  Responsibilities  included  supervising  monitor  well 
installation,  aquifer  testing,  field  saapling,  contaaination  assessment 
report  preparation,  and  recoaaendations  for  remedial  actions. 

U.S.  Army  Toxic  and  Hasardous  Materials  Agency.  Vint  Hill  Farms 
Station.  Virginia.  Project  Geologiat/Ceophysicist — During  installation 
assessawnt,  perforaed  downhole  geophysical  logging  and  field  saapling 
of  monitor  wells.  Perforaed  ground  water  and  surface  water  saapling  as 
part  of  the  confirmation  study. 

Engineering  Analyses.  O.S.  Wavy.  O.I.C.C.  Trident.  Rings  Bay.  Georgia. 
Project  Geologist — Performed  sediaentological  and  engineering  analyses 
of  channel  sediments,  calculated  design  contraints  for  dredged  material 
containment  area,  and  projected  biological  and  water  quality  impacts 
from  maintenance  dredging  of  a  submarine  turning  basin. 

Land  Survey.  U.S.  Havy,  O.I.C.C.  Trident.  Kings  Bay,  Georgia.  Project 
Geologist — Perforaed  land  survey  to  determine  lateral  and  vertical 
extent  of  contaaination  of  salt  marsh  by  dredged  material  spill, 
collected  and  analyzed  sediment  cores  to  determine  sediment  source. 
Prepared  field  aaps  and  graphics. 

Carolina  Galvanizing  Corporation,  Aberdeen.  Worth  Carolina.  Project 
Gcophys ic ist/Geologist — Performed  computer  modeling  of  ground  water 
contaminant  plume  migration  using  water  quality  data.  Also  modeled 
pumping  and  treating  of  ground  water  to  reduce  levels  of  contaminants 
below  applicable  standards. 

EDUCATION 

1982  Graduate  courses  in  Geology  University  of  Florida 
B.S.  1981  Geology  University  of  Florida 

PROFESSIONAL  ASSOCIATIONS 

Geological  Society  of  America 
Southeastern  Geological  Society 
American  Water  Resources  Association 

CERTIFICATIONS 

1984 —  Certification  of  Training  for  Hazardous  Waste  Site 
Invest igations . 

1985 —  Certification  of  Training  for  Radiation  Safety  During  Borehole 
Geophysical  Logging. 
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Gcologiat 


PROFESSIONAL 

RESUME 


SPECIALIZATION 

Hydrogeology,  Coastal  Plain  Stratigraphy,  Marine  and  Terrestrial 
Contamination  Assessments,  Ground  Water  Monitoring  and  Evaluation, 
Geophysical  Surveying 

RECENT  EXPERIENCE 

Contamination  Assessment,  Amoco  Facility,  Port  Everglades,  PL,  Field 
Team  Leader  and  Co-Author — Conducted  soil  sampling  survey  across  a 
10-acre  site  to  delineate  the  extent  of  contamination  from  waste  oil 
reclamation  and  tank  bottom  discharge  practices.  One-hundred  and  six 
soil  samples  collected;  analyses  included  volatile  organics,  priority 
pollutant  metals,  and  polychlorinated  biphenyls.  Results  used  to 
assist  client  with  the  location  of  future  construction  plans  on  the 
property. 

Contamination  Assessment.  Gulf  Oil  Company  Service  Station, 

Gainesville.  FL,  Project  Manager — Coordinated  and  conducted  field 
effort  to  install  monitor  wells,  collect  ground  water  samples,  and 
conduct  slug  tests  to  evaluate  aquifer  character ist ics.  Analytical 
results  from  ground  water  samples  were  used  to  evaluate  the  extent  of 
contamination  and  prepare  recommendations  for  remedial  action;  senior 
author  of  final  report. 

Phase  II  Contamination  Assessment,  Camp  Lejeune  Marine  Corps  Base, 
Jacksonville.  NC,  Field  Geologist — Conducted  surface  geophysical  and 
subsurface  geohydrologic  investigations  as  part  of  the  Department  of 
Defense  Installation  Restoration  Program  (DOD-IRP).  Work  included  soil- 
gas  surveying;  monitor  well  installation;  and  surface  water,  sediment, 
soil,  and  ground  water  sampling  in  an  effort  to  identify  and  quantify 
the  source  and  extent  of  specific  contaminant  occurrences. 

Contamination  Assessment  of  Ground  Water  at  Martin  Marietta  Facility, 
Ocala.  FL,  Team  Member — Produced  computer  maps  of  contaminant  plume 
concentrations  for  volatile  organics  and  various  metals  which  occur  in 
ground  water  underlying  the  site. 

Phase  II  Contamination  Assessment,  Tyndall  Air  Force  Base,  Panama  City, 
PL,  Project  Geologist/Field  Team  Leader — Performed  surface  geophysical 
and  subsurface  geohydrologic  investigations  as  part  of  the  DOD-IRP. 

Field  work  included  electromagnetic  conductivity  surveying;  monitor 
well  installation;  and  surface  water,  sediment,  soil,  and  ground  water 
sampling  in  an  effort  to  identify  and  quantify  the  source  and  extent  of 
specific  contaminant  occurrences. 

Contamination  Assessment  of  Ground  Water  at  General  Electric  Facility. 
Daytona  Beach.  FL,  Team  Member — Co-author  of  report  which  utilized  soil- 
gas  and  ground  water  chemistry  data  to  delineate  the  concentration  and 
extent  of  a  hydrogen  cyanide  contaminat ion  plume  underlying  the  site. 
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Contaminacion  Aaaeaament  at  Container  Corporation  of  America  Facility, 
Jackaonville ,  FL,  ProiecC  Geologiat/Field  Team  Leader — Work  included 
electromagnet ic  conductivity  surveying;  soil  sampling;  and  field  and 
laboratory  analysis  for  polycyclic  aromatic  hydrocarbons,  cyanides, 
sulfides  and  volatile  organics  to  delineate  the  extent  of  contamination 
produced  by  tank  bottom  discharge  from  a  coal  gasification  facility 
previously  located  at  the  site.  Senior  author  of  final  report. 

naturally  Occurring  Radioactivity  in  Ground  Water  Study,  Project 
Manager  and  Senior  Author — Key  researcher  for  a  study  on  the  natural 
occurrence  of  radionuclides  in  ground  water  nationwide.  This  work, 
conducted  for  the  U.S.  Environmental  Protection  Agency  (EPA); 
classified  the  relative  risk  of  occurrence  of  uranium,  radium-226,  and 
radon  for  each  of  3073  counties  nationwide. 

Contamination  Assessment  of  Ground  Water  at  Stoller  Chemical  Company 
Facility.  Charleston,  SC,  Project  Geologist/Field  Team  Leader — Work 
included  aquifer  testing  to  determine  geohydrologic  parameters  at  the 
site  and  monitor  well  installation  and  sampling  to  determine  the  extent 
and  concentration  of  the  contaminant  plume  in  the  subsurface.  Co¬ 
authored  final  report,  which  was  submitted  to  the  S.C.  Department  of 
Health  and  Environmental  Control  (DHEC). 

Wastewater  Characterisation  Study,  Savannah  River  Plant,  Aiken,  SC, 
Field  Team  Leader — Performed  wastewater  sampling  at  the  Department  of 
Energy's  Savannah  River  Plant  F  and  H  area  treblers.  This  project 
involved  the  design,  installation,  and  sampling  of  flow-proportional, 
integrated  samplers  at  both  treblers.  Samples  were  collected, 
packaged,  and  shipped  off-plant  to  an  analytical  lab  daily. 

Regional  Stratigraphic  Analysis,  Savannah  River  Plant,  Aiken 
Project  Geologist/Fteld  Team  Leader  and  Senior  Author — Developed  a  data 
base  of  subsurface  control  for  the  off-plant  region  adjacent  to  the 
Savannah  River  Plant.  The  data  base  included  geophysical  well  logs  and 
auger  descriptions  from  more  than  500  locations  in  five  counties  of 
southwestern  South  Carolina.  Constructed  four  cross-sections 
delineating  the  regional  subsurface  stratigraphy  of  the  region. 

Educat ion 

M.S.  1984  Geology  University  of  South  Carolina 

B.A.  1982  Geology  University  of  North  Carolina  at 

Wilmington 


Continuing  Education 

Defining  Formation  Characteristics  Using  Well  Logs,  given  by  Schlumberger 
Educational  Services,  December,  1985. 

REM  III  (Superfund)  Health  and  Safety  Training  Seminar,  November  1986 
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Staff  Scientist/PToject  Manager 


SPECIALIZATION 

Project  Management,  Field  and  Laboratory  Operations  Management, 

Hazardous  Waste,  Environmental  Health/Industrial  Hygiene  Project 
Coordination  and  Analytical  Chemistry 

RECENT  EXPERIENCE 

Confirmation  Surveys  for  the  U.S.  Air  Force  Installation/Restoration 
Program,  Task  Manager — Analytical  support  and  coordination  of  Stage  1 
Investigations  at  Cape  Canaveral  Air  Force  Base  as  part  of  a  task  order 
contract  to  design  and  implement  IRP  Phase  II  Confirmation  Surveys  for 
OEHL.  Surface  waters,  ground  waters,  soil  borings  and  sediments  are 
being  sampled  and  analyzed  for  various  screening  parameters  including 
total  organic  carbon  (TOC),  total  organic  halogens  (TOX),  phenols,  oil 
and  grease,  pH,  specific  conductance,  PCBs,  and  selected  metals  and 
pesticides.  This  study  will  include  a  characterization  of  the  extent 
of  contamination,  contaminant  migration  modeling,  risk  assessment  and 
evaluation  of  various  remedial  measures. 

Contamination  Survey.  Longhorn  Army  Ammunition  Plant,  Marshall,  Texas, 
Environmental  Protection  Systems.  Inc.,  Project  Chemist — Technical 
responsibilities  included  site  inventory,  analyses  of  ground  water, 
surface  water,  soil  and  sediment  sampling  for  priority  pollutants  and 
explosives.  A  ranking  scheme  was  developed  and  engineering  report  with 
recommendations  was  prepared. 

Contamination  Survey,  Lone  Star  Army  Ammunition  Plant,  Texarkana, 

Texas,  Environmental  Protection  Systems  Systems,  Inc.,  Project  Chemist  — 
Specific  responsibilities  included  a  site  inventory,  analyses  of  ground 
water,  surface  water,  soil  and  sediment  sampling  for  priority 
pollutants  and  explosives. 

Water  Quality  Management  Studies  of  Coffeeville,  Reservoir,  Tombigbee 
Waterway.  Alabama.  Environmental  Protection  Systems.  Inc.,  Field  and 
Laboratory  Support  Chemist — Sampling  and  analysis  of  water,  sediments 
and  organisms  from  25*  stations  in  the  Coffeeville  Reservoir  and  the 
Tombigbee  River  and  preparation  of  a  report  on  the  conditions  and  the 
effects  of  industrial  discharges  and  dewatering  at  the  Coffeeville  Dam 
on  water  quality. 


Monitoring  Wei l/Lys imeter  Sampling  Program,  Redstone  Arsenal,  Alabama, 
Environmental  Protections  Systems,  Inc.,  Project  Manager — Out ies 
included  development  of  a  ground  water  monitoring  program  for  quality 
assessment . 

Hazardous  Waste  Stream  Characterization.  Pensacola  Naval  Air  Station, 
Florida,  Environmental  Protection  Systems.  Inc.  Project  Manager  — 
Analytical  responsibility  involved  development  of  a  statistically 
representative  sampling  program  for  wastewater  sampling  at  the  Naval 
Air  Station. 
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Environmental  Audit  Program  for  a  Marine  Terminal  Facility  and  Land 
Disposal  Operation.  Miaaisaippi,  Environmental  Protection  Systems, 

Inc.,  Project  Manager  —  Involved  with  the  design  and  implementation  of  a 
comprehensive  audit  program  for  an  industrial  site  receiving 
miscellaneous  drilling  fluids. 

Industrial  Hygiene  Surveys  for  Local.  State  and  Federal  Governments, 
Environmental  Protection  Systems,  Inc.,  Project  Manager  —  Indust r ial 
Hygiene  Surveys  for  a  wide  range  of  hazardous  materials. 


EDUCATION 

B.S. 

B.S. 


Chemistry  University  of  West  Florida 

Biology  University  of  West  Florida 


PROFESSIONAL  AFFILIATION 

The  American  Chemical  Society 

American  Industrial  Hygiene  Association 

The  American  Board  of  Industrial  Hygiene  (IHIT) 

PUBLICATIONS 

Knothe,  0.  1982.  Rapid  Extraction  of  Explosives  from  Water  for  HPLC. 

In:  Baker  -  10  SPE  Applications  Guide,  Vol.  1,  J.T.  Baker  Chemical 
Co.,  Phi  11 ipsburg  ,  NJ,  p.  30. 

Sanfilippo,  R.D.,  McGriff,  E.C.,  Knothe,  D.W.  and  Jacobs,  L.  1983. 
Longhorn  Army  Ammunition  Plant  Contamination  Survey.  Report  Thiokol 
No.  16631  U.S.  Army  Toxic  and  Hazardous  Agency,  Aberdeen  Proving 
Grounds,  Maryland. 
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DILIA  M.  HALS.  Fh.D. 

Senior  Associnte  Scieatiat 


SPECIALIZATION 

Inorganic  Analysis;  Atomic  Absorption  and  Stripping  Voltammetry, 
Organic  Residue  Analysis,  Pesticide  Residue  and  Environmental  Fate; 
Gas  Chromatography,  Fluorometry 

RECENT  EXPERIENCE 

Contamination  Assessment  of  Hazardous  Sites.  Florida  Department  of 
Environment  Reitulation,  Laboratory  Coordinator — Scheduled  sampling, 
analysis,  and  data  reporting  for  hazardous  sites,  including: 

(1)  Tri-City  Oil  site.  Temple  Terrace,  Florida, — emergency  analysis 
of  soils  and  water  contaminated  by  spills  and  leaks  from  storage 
tanks;  (2)  Peak  Oil,  Inc., — sampling  and  analysis  to  delineate 
contamination  from  an  oil  recycling  company;  and  (3)  City  of 
Belleview,  Florida — analysis  of  samples  contaminated  by  a  leaking 
underground  storage  tank. 

Water/Soil/Sludge  Process  Waste  Treatment.  Treatment  Technology. 
Laboratory  Coordinator — Responsibilities  included  monitoring  project 
budget  and  schedule,  and  data  management.  Coordinated  the  total 
laboratory  effort  in  the  analysis  and  evaluation  of  lagoon  sediments 
contaminated  with  munition  compounds,  including  the  determination  of 
nitroaromat ic  compounds  (TNT,  2,A-DNT  and  2,6-DNT,  RDX)  and  trace 
metals  (Cd,  Pb,  Cr,  Hg)  in  core  sediments  and  leachates. 

Kinetic  Studies  of  1 , 1-Dimethylhydrazine  (UPHH),  USATHANA,  Project 
Chemist  —  Investigated  the  stability  and  kinetics  of  the  degradation 
of  I , 1-dimethylhydrazine  by  high  performance  liquid  chromatography 
(HPLC).  Helped  prepare  final  report  for  Army  methods  development 
project  for  U.S.  Army  Toxic  and  Hazardous  Materials  Agency. 

Florida  Department  of  Environmental  Regulation,  Emergency  Overload 
and  Response.  Project  Manager — Scheduled  the  sampling,  analyses  and 
data  reporting  for  18  tasks. 

Methods  of  Treatment  of  Drinking  Water,  Project  Chemist — Study 
included  aeration  and  adsorption  for  pesticide  removal.  Report 
prepared  for  the  Office  of  Drinking  Water. 

RTP  Treatability  Study.  Laboratory  Coordinator — Assessed  the 
applicability  of  treatment  processes  to  pesticide  waste  streams. 
Studied  the  effect  of  pH  on  the  hydrolysis  of  prometon,  linuron, 
methamyl ,  and  2,A-D.  Also  investigated  the  effect  of  chemical 
oxidants  amd  carried  out  kinetic  studies. 

Florida  Acid  Deposition  Study.  Project  Chemist  —  Investigated  the 
effects  of  acid  deposition  on  materials. 
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Pesticides  Best  Available  Technology.  Project  Chemist — Prepared 
sunaary  tables  of  pesticide  and  priority  pollutant  methods,  wrote 
technical  sections  of  major  reports,  edited  and  provided  technical 
direction  for  reports  to  the  U.S.  Environmental  Protection  Agency. 

Test  Procedures  for  Pesticides  in  Effluents.  Princ  Invest igator- 
Developed  owthoda  for  the  analysis  of  certain  organochlorine  and 
organotin  pesticides  using  gas  chromatography  and  atomic  absorption 
spectrophotosietry.  Wrote  project  final  report  for  U.S. 

Environmental  Protection  Agency. 

Research  Associate,  University  of  Hew  Hampshire,  1979  to  1980. 

Involved  in  Anodic  stripping  voltammetric  studies  of  Cd  and  Pb; 
conducted  investigations  of  Cu-fulvic  acid  interactions,  and 
Pb;  investigations  of  Cu-fulvic  acid  interactions,  and 
interferences  by  Ca,  by  ion-selective  electrodes  and  ASV  for 
University  of  New  Hampshire. 

Postdoctoral  Research  Associate,  Carleton  University,  Ottawa, 

Canada,  1977  to  1978. 

Studies  included  U(IV)-  and  U(VI)-organic  acid  interactions,  by 
dialysis,  ultrafiltration  and  gel  filtration  chromatography, 
using  fluorometric  determination  for  U;  performed  analysis  of 
trace  metals  in  a  sea-water  matrix  using  graphite  furnace 
atomic  absorption  spectrometry. 

Postdoctoral  fellow,  Institute  of  Environmental  Science,  University 
of  Southern  Mississippi,  1976  to  1977. 

Investigated  the  fate  of  pentachlorophenol  and  its  degradation 
products  by  GC  and  GC-HS.  Developed  analytical  method 
involving  derivatization  with  diazomethane  to  form  the  methyl 
esters  and  analysis  by  gas  chroaiatography . 


EDUCATION 

Ph.D. 

1976 

Inorganic  Environmental 
Chemistry 

University  of 
South  Florida 

M.S. 

1971 

Inorganic  Chemistry 

University  of 
South  Florida 

B.A. 

1968 

Chemistry 

College  of  Notre 
Dame 

ASSOCIATIONS 

American  Chemical  Society 
Sigma  Xi 

PUBLICATIONS 

Publications  on  Inorganic  Chemistry,  Residue  Analysis,  Trace  Metals, 
and  X-ray  Crystallography 


D-MR1GL.2/DVH-HZ.2 

05/28/86 


A-12 


WILLIAM  COOLOMK,  B.S. 
Quality  Assurance  Supervisor 


SPECIALIZATION 

Quslity  Assurance  (QA) ,  Water  Quality,  Ambient  Air  Monitoring 
RECENT  EXPERIENCE 

Effluent  Study.  Chevron  U.S.A.  Inc.,  Project  Quality  Assurance 
Supervisor — Study  conducted  at  four  port  terminals  in  Florida. 
Reponsible  for  preparation  and  implementation  of  the  project  QA 
plan. 

Confirmation  Studies,  U.S.  NAVY  Laboratory  Quality  Assurance 
Coordinator — Environmental  monitoring  to  assess  contamination  at 
sites  in  Puerto  Rico  and  Charleston,  South  Carolina.  Responsible 
for  overseeing  proficiency  testing,  coordinating  on-site  QA/QC 
inspections,  establishing  QC  procedures,  processing  control  charts, 
monitoring  compliance  with  the  laboratory  QA/QC  plan,  and  preparing 
monthly  QA/QC  reports. 

Pure  Compound  and  Effluent  Toxicity  Tests.  CLP  Quality  Assurance 
Unit,  Quality  Assurance  Supervisor—Qual ity  assurance  supervisor  for 
aquatic  bioassay  toxicity  tests  including  static  and  f lo%r-through 
tests,  acute  and  chronic.  Responsible  for  auditing  tests  and  review 
of  all  final  reports. 

Detroit  River  Plume  Study,  Project  Quality  Assurance  Supervisor — 
Perfortsed  water  quality,  dye  study,  bioassay  testing  for  the  City  of 
Detroit.  Responsible  for  preparation  and  implementation  of  the 
project  QA  plan. 

Environmental  Contamination  Assessments  and  Preconstruction  Survey, 
Project  Quality  Assurance — Survey  performed  for  the  Florida 
Department  of  Environment  Regulation.  Responsible  for  implementing 
the  QA  plan,  including  field  and  laboratory  audits,  and  data 
validation. 

Remedial  Investigation/Feasibility  Study.  State  of  New  Jersey, 
Project  Quality  Assurance  Supervisor — Study  conducted  in  Hudson 
County  New  Jersey.  Responsible  for  preparation  and  implementation 
of  the  project  QA  plan. 

Presurvey  For  Phase  II  Stage  2  Installation  Restoration  Program, 
Project  Quality  Assurance  Supervisor — Environmental  monitoring  to 
assess  contamination  at  Tyndall  Air  Force  Pase  and  Panama  City, 
Florida.  Responsible  for  preparation  and  implementation  of  the 
project  QA  plan. 

Contamination  Assessment,  Lockhaven,  Pennsylvania.  Project  Quality 
Assurance  Supervisor — Environmental  monitoring  and  a  hazardous  waste 
site  closurt  study  conducted  for  American  Chemical  and  Color 
Corporation,  Lockhaven,  Pennsylvania.  Responsible  for  preparation 
and  implementation  of  the  project  QA  plan. 
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Analytical  Services  for  a  Pilot-Plant  Testing  Program  to  Evaluate 
the  Effectiveness  of  Activated  Carbon  Adsorption  Technology.  Project 
Quality  Assurance  Supervisor — Analyses  were  performed  for  the  U.S. 
Environmental  Protection  Agency  using  a  mobile  laboratory  at  the 
site  of  the  pilot  plant.  Responsible  for  implementing  the  QA  plan, 
conducting  a  field  audit  at  the  mobile  laboratory,  and  data 
validat ion. 

Pilot  Study  to  Assess  the  Applicability  of  Treatment  Processes  to 
Pesticide  Waste  Streams,  Project  Quality  Assurance  Supervisor — 
Research  and  development  study  conducted  for  the  tl.S.  Environmental 
Protection  Agency.  Responsible  for  implementing  the  project  QA 
plan,  conducting  laboratory  audits  and  data  validation. 

Determination  of  Organic  Compounds  Contributions  to  COD  of  Waste 
Effluent.  Project  Quality  Assurance  Supervisor — Research  and 
development  study  on  effluent  from  a  pharsiaceut ical  plant  conducted 
for  the  U.S.  Environmental  Protection  Agency.  Responsible  for 
impleswnting  the  project  QA  plan,  conducting  laboratory  audits,  and 
data  validation. 

Remedial  Invest igat ion/Feasibi lity  Study ,  Confidential  Client, 
Project  Quality  Assurance  Supervisor — Surveys  performed  for  the 
Florida  Department  of  Environmental  Regulation.  Responsible  for 
implementing  the  QA  plan,  including  field  and  laboratory  audits  and 
data  validation. 

Landfill  Environmental  Monitoring  Program,  Project  Quality  Assurance 
Supervisor — Ground  water  and  soil  moniloring  and  analysis  performed 
for  the  Alachua  County  Department  of  Environmental  Services, 
Gainesville,  Florida.  Responsible  for  preparation  and 
implementation  of  the  project  QA  plan. 

Contamination  Assessment,  Florida  Power  Corporation,  Project  Quality 
Assurance  Supervisor — Study  conducted  in  St.  Petersburg,  Florida. 
Responsible  for  preparation  and  implementation  of  the  project  QA 
plan . 

EDUCATION 

B.S.  1975  Zoology  University  of  Florida 
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KAREH  T.  BROWN,  B.S. 
Associate  Scientist 
Quality  Assurance 


PROFESSIONAL 


RESUME 


SPECIALIZATION 

Quality  Assurance,  Laboratory  Analysis,  Analytical  Coordination, 
Data  Handling,  Trace  Metals  Analysis,  Gas  Chromatography, 
Atomic/Emission  Spectroscopy 

RECENT  EXPERIENCE 

Specific  experience  includes  data  validation,  QA  audits,  writing  QA 
plans  and  reports;  one  year  working  experience  in  gas 
chromatography;  atomic  emission  spectroscopy,  with  two  years  work 
experience  in  ICAPAES  and  DCPAES;  and  one  year  work  experience  in 
furnace  and  flame  AA. 

Associate  Scientist,  Quality  Assurance  (QA),  (August  1986  to 
Present ) — Responsible  for  data  validation  of  many  types  of 
chemical  and  biological  analyses;  preparation  of  project  QA 
plans  and  reports.  Ultimate  responsibility  is  to  assure  ESE 
data  is  of  the  highest  qual  ity. 

Gate  Lands,  Project  QA  Supervisor — Feasibility  study  conducted 
in  Jacksonville,  Florida.  Responsible  for  preparation  and 
implementation  of  the  project  QA  plan. 

Installation  Restoration  Project,  Phase  II,  Wake  Island  Air 
Field.  Project  QA  Supervisor — Responsible  tor  preparation  and 
implementation  of  project  QA  plan. 

Asbestos  QA  Plan — Responsible  for  preparation  of  ESE ' s  generic 
asbestos  QA  plan. 

Confirmation  Studies,  U.S.  Saw — Environmental  monitoring  to 
assess  contamination  at  sites  in  Puerto  Rico  and  Charleston, 
South  Carolina.  Responsible  for  processing  control  charts, 
monitoring  compliance  with  the  laboratory  QA/QC  plan,  and 
preparing  monthly  QA/QC  reports. 

Florida  Acid  Deposition  Study,  QA  Supervisor — Responsible  for 
introducing  performance  evaluation  samples  for  field  and  lab 
analysts;  and  reporting  results. 

Acute  Toxicity  Studies,  Chevron  U.S. A.,  Inc.,  Project  Quality 
Assurance  Supervisor — Responsible  for  implementation  of  the 
project  QA  plan. 

Toxicology  QA  Plan —  Responsible  for  updating  ESE '  s  generic 
toxicology  QA  plan. 
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Associate  Scientist,  Group  Leader.  Atomic  Spectroscopy  (January 
1985  to  August  1986) — Responsible  for  scheduling  metals 
analysis  and  supervising  five  laboratory  technicians. 
Knowledgeable  in  trace  element  analysis  and  data  reduction  of  a 
wide  range  of  sample  matrices  by  AA  and  ICAP  spectrophotometr ic 
techn iques . 

Rocky  Mountain  Arsenal.  Environmental  Program — Responsible  for 
scheduling  metals  analysis,  data  evaluation,  and  analysis  of 
samples  by  AA  and  ICAP  Spectrophotometr ic  techniques. 

Florida/Maryland  Acid  Deposition  Study — Responsible  for  trace 
metals  portion  of  multi-year  study  investigating  acid  rain. 
Analyses  performed  using  ICAPRS  and  Flame  Atomic  Emission 
Spectroscopy. 

St.  Johns  River  Power  Park  Bioassay  Test  Program — Responsible 
for  scheduling  metals  analysis,  data  evaluation,  and  analysis 
of  samples  by  AA  and  ICAP  spect rophotomet r ic  techniques. 
Developed  oyster  tissue  digestion  procedure  for  the  analysis  of 
copper . 

Sharpe  Army  Depot  Environmental  Program — Determined 
quantatively  As  and  Se  by  Furnace  AA. 

Westvaco-St.  Johns  Department,  Lake  City,  Florida,  Quality 
Control  Chemist  (February  1984  to  January  1985) — Supervised  QC 
Lab.  Responsible  for  quality  of  raw  materials  and  finished 
re'sin.  Analyzed  aliphatic  and  aromatic  compounds  by  GC. 

Trained  laboratory  testers  and  technicians  for  routine  physical 
testing  of  samples.  Held  monthly  QA  meetings. 

Florida  Citrus  Commission,  Gainesville,  Florida,  Student  Lab 
Technician  (May  1981  to  August  1983) — Research  project 
objective  was  to  establish  a  criterion  for  distinguishing  the 
geographical  origin  of  orange  juice  by  its  mineral  content. 
Responsible  for  analysis  of  orange  juice  for  its  trace  metal 
content  by  DCPAES,  AA,  and  ICAPAES.  Also,  responsible  for  data 
reduction  and  sample  preparation. 


EDUCATION 

B.S.  1983  Chemistry  University  of  Florida 
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PATRICK  A.  RHOADS,  B.A. 
Chief  Technician 


SPECIALIZATION 

Aquatic  Toxicity  Testing,  Aquatic  and  Terrestrial  Ecology,  Hazardous 
Waste  Field  Sampling — Ground  Water,  Soils,  Sediments,  Industrial 
Wastewater,  and  Storm  Water  Runoff 

RECENT  EXPERIENCE 

Omnivest  Remedial  Study,  Project  Team  Member — Involved  drilling 
survey  effort  to  determine  the  extent  of  contamination  by  unknown 
chemicals  throughout  a  closed  landfill.  Responsible  for  field 
preparation,  core  sampling,  sample  preparation  and  shipping,  and 
decontamination  of  equipment  and  personnel. 

Phoenix  Nike  Site  Pump  Test,  USATHAMA,  Project  Team  Member — Work 
consisted  of  pump  test  to  determine  hydrogeology  of  project  area  to 
estimate  extent  of  possible  contamination  onsite  and  offsite. 
Responsible  for  field  preparation,  monitor  well  sampling,  sample 
shipment,  and  around-the-clock  equipment  monitoring. 

Sampling  Effort.  Madison  County.  Florida.  Proiect  Team  Member — Team 
member  of  a  sampling  survey  of  drums  containing  unknown  chemicals 
found  at  the  Madison  County  landfill.  Responsible  for  field 
preparation,  sampling,  and  decontamination. 

USATHAMA  Demonstration  of  .\ir  Stripping  Technology.  Project  Team 
Member — Pilot  demonstration  of  air  stripping  technology  for  the 
treatment  of  ground  water  contaminated  with  trichloroethylene. 
Responsible  for  breakdown,  repair,  and  maintenance  of  the  air 
stripper  system.  Loading,  transporting,  and  delivery  of  same  to 
Sharpe  Army  Depot,  CA,  Set  up  and  test  the  system  and  sampling 
during  the  pilot  demonstration. 

Organic  Chemical  Industry  Study  for  EPA/EGD.  Project  Team  Member — 
Development  of  BAT  (1984)  Effluent  Guidelines  Limitations  for  The 
organic  chemicals  industry.  Responsible  for  field  preparation, 
industrial  wastewater  sampling,  sample  preservation  and  shipping. 

Ardmore  Farms  Remedial  Study.  Project  Team  Member — Survey  effort  to 
determine  the  extent  of  oil  contamination  in  the  sediments  of  a 
storm  water  runoff  pond.  Responsible  for  field  preparation,  surface 
water,  and  sediment  core  sampling  and  sample  preparation. 

NAVFAC  Camp  Le  Jeune  Confirmation  Stuuy.  Proiect  Team  Member — 
Confirmation  study  of  possible  ground  water  contamination  at  Camp 
Le  Jeune  M.C.B.,  N.C.  Responsible  for  ground  water,  soil,  surface 
water,  and  sediment  sampling,  sample  preparation  and  shipping. 
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Storm  Water  Runoff  Study,  Confidential  Client.  Proiect  Team  Member— 
Confirmation  study  of  contamination  in  storm  water  runoff  for  a 
'"inf idential  client  in  Gainesville,  Florida.  Responsible  for  storm 
water  sampling  and  sample  preparation. 


Pharmaceutical  Chemical  Industry  Study  for  EPA/EGD,  Project  Team 
Member — Development  work  for  BCT.  Effluent  Guidelines  Limitations 
for  the  pharmaceutical  industry.  Responsible  for  field  preparation 
industrial  wastewater  sampling,  sample  preservation,  and  shipping. 


EDUCATION 

BA  1975  Zoology 

Graduate  Studies  Limnology 

Hazardous  Training  Course 


University 

University 

ESE 


of  South  Florida 
of  Florida 
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join  R.  MAZHELL,  B.A. 
Ecologiat 


ESE 

PROFESSIONAL 

RESUME 


SPECIALIZATION 

Bioca  Sanpling  for  Hazardoua  Waste  Assessment, 

Wildlife  Resource  Inventories,  Vegetation  Wildlife  Habitat  Mapping, 
Computer-Oriented  Data  Reduction,  Photographic 
Documentation  and  Interpretation 

RECENT  EXPERIENCE 

Field  Team  Leader,  Aerial  Photography  Review  and  Biological  Sample 
Collection — Toxic  chemical  deactivation  project  at  Alabama  Army 
Ammunition  Plant,  conducted  for  USATHAMA.  Responsible  for 
collection  of  mammalian,  avian  and  vegetation  samples  for  chemical 
analysis.  Also  collected  soil,  sediment,  and  ground  and  surface 
water  samples. 

Army  Installation  Restoration  Project,  West  Virginia  Ordnance  Works, 
Team  Member — Collected  soil,  stream  and  laRe  sediment,  and  water 
samples.  Performed  lab  analysis  for  nitroaromatic  compounds  in 
soils. 

Two  Proposed  Phosphate  Mines  in  South  Florida,  Field  Team  Leader — 
Collected  mammal  and  vegetation  samples  for  laboratory  analysis  of 
radiation  and  Florida  levels. 

Ecological  Survey  of  Proposed  Power  Plant,  Site  in  Maryland,  Field 
Team  Leader — Conducted  small  and  medium  mammal  trapping  program  to 
determine  population  estimates. 

Aerial  Photography  Review,  Aerial  Survey,  Small  Mammal  Trapping,  and 
Endangered  Species  Survey — Surveys  were  conducted  for  siting  a 
300-MW  coal-fired  power  plant  in  southern  New  Jersey. 

EDUCATION 

B.A.  1975  Biology  Trenton  State  College 
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APPENDIX  B 

ANALYTICAL  DATA  FOR  STATE  OF  FLORIDA  PRIMARY  AND  SECONDARY 
DRINKING  WATER  STANDARDS  FOR  TYNDALL  AFB  SUPPLY  WELLS 
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DRINKING  WATER  ANALYSES  RESULTS 
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SUBSTANCE  &  EPA 
(STANDARD  FOR  PUBLIC- 
; COMMUNITY  WATER 
I  SYSTEMS 


I’reo  Available  Chlorine  rri 


BASE  WATER 
SUPPLY  -  BAY 
COUNTY 


Fluoride 

l.Smg/L 

pM  6.5 -8.5 

Conform  Bacteria 

<4/100ml 

A  rsenic 

0.5mg/L 

Barium 

l.Omg/L 

Chromium 


l.cad 


I 

iMcrrtirv 


.OSmg/L 


0.05mg/L 


.002mg/L 


.6 


<l/100ml 


<10ug/L 


<1000Mg/L 


<10Mg/L 


<50ng/L 


<20ug/L 


<2ug/L 


l.indunc 


Methoxvchlor 


^  L  4-D _ 

L  4.  S,-TP 


0.004mg/L 


O.lmg/L 


.OOSmg/L 


O.lmg/L 

O.Olmg/L 


I  l  ot/il  Trihiilomctimnos  m 


iKadium  226  &  2 28 

5pCi/L 

Cross  Alpha 

l5pCi/L 

Chloride 


I 

Color 


Copper 


Corrosivity 


250mg/L 


1 5  color  units 


Img/L 


none 


I'oaming  Agents 


Iron 


'Manganese 


0.5  mg/ 


II 


L 

I'Mi 


WELL  #1 

AFESC  Pavementii 
Bldg  9705 


.6mg/L 


3.4,  3.6,  3.95,  3.8* 


WELL  #2  WELL  #2 A 

Communications  Drone  Launch 
Bldg  722  Bldg  8523 


0.8mg/L 


Odor  #3  Threshold  Odor 


Sul  fate  2S0mg/L 


I 

ilDS  500mg/L 


/.inc  5m 


So«lium  160mg/L** 


t Ambient  Fluoride  from  Bay 
*Indicate9  Repeat  Samples 
••State  Standard  -  Primary 


<0.01|jtg/L 


<0.2ug/L 


<1.0ug/L 


<0.02pg/L 


<0.06ug/L 


<100ug/L 


<1  TU 


<lpCi/L 


2.2mg/L 


7  units 


+2.26LI 


<.lmg/L 


<0.1mg/L 


<50ug/L 


None  Detected 


16mg/L 


257mg/L 


<50Mg/L 


34.4mg/L 


Co.  supplier  -  level  maintoinod  0.9-1, 
B-3 


.5 


<l/100ml 


<10ug/L 


<l000ug/L 


<10Mg/L 


<50ug/L 


<20ug/L 


<2Mg/L 


<0.1mg/L 


<10ug/L 


<10|ig/L 


<0.02ug/L 


<0.01pg/L 


<0.20Mg/L 


<1.0Mg/L 


<0.06Mg/L 


<0.06ug/L 


N/A 


<1  TU 


<5pCi/L 


<lpCi/L 


20mg/L 


10  units 


<20pg/L 


-0.83LI 


<.lmg/L 


0.166mg/L 


<50ug/L 


None 


Img/L 


239mg/L 


<50ug/L 


12.3mg/L 


2  (by  CE)  in  base  supply  lines 
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SUBSTANCE  &  EPA 

I  STANDARD  FOR  PUBLIC- 
COMMUNITY  WATER 
SYSTEMS 

WELL  #3 

DRONE  CONTROL 
-CLOSED- 
Bldg  8510 

WELL  «4 
COMMISSARY 
STORAGE-CLOSED- 
Bldg  1  502 

WELL  #4A 
AMMO 
STORAGE 

Bldg  7001 

WELL  #5 

2021  COMM 

Bldg  652 

077 

Eroe  Available  Chlorir.i’  mg/L 

0.2  mg/L 

0.8mg/L 

I 

*- I'joricle 

l.Smg/L 

1.4mg/L 

ijii 

6.5  -  8.5 

7.7 

6.9 

jk'^tcren  Raoleria  <4/1 00ml 

— 

<I/100ml 

<l/100ml  1 

0.05mg/L 

<10ug/L 

<li)Ug/L 

auiTf  um 

l.Omg/L 

<1000ug/L 

<2  00i.g/L 

O.Olmg/l 

<10ug/L 

<lUug/L  1 

'(.'hromiiim 

0.05mg/L 

<50Mg/L 

<50ug/L  1 

,  Loud 

O.OSmg/L 

<20Mg/L 

<20ug/L 

iMercuPv 

0.002mg/L 

<2|ig/L 

<iUg/L 

1 

iNilrate  (N) 

lO.Omg/L 

0.3mg/L 

<0.1  mg/L 

Iscleniiim 

0.01  mg/L 

<10ug/L 

<10p;v/L  1 

1 

iSilver 

0.05mg/L 

<;i0ug7L 

<I0ug'L  1 

r 

:Kn<irin 

!).0002mg/L 

<(i.02)ig/L 

<0.i)3iig,'L  1 

I 

, Lindane 

0.004ing/L 

<0.0  lug/I. 

<().Uli;ir/u  j 

'  Mclhoxvchlor 

0.1  mg/L 

<0.20ug/L 

<0.20ug/L  i 

1  roxMOhenc 

0.005mg/L 

. 

<1.0pg/L 

<1.0ug/L  I 

-’-1’ . 

O.lmg/L 

<0.i)6ug/L 

<.i.llbiig/L  ! 

J.  I.  r,,-TP 

0.01  mg/L 

<0.064g/L 

<U.0li(!g/L  1 

r  in 

'loi.nl  1  rihalomethunes  niff/L 

N/.‘ 

N/A  j 

1 

1 !  iirliitJilv 

1  ru 

3.3  TU 

<l  TU 

1 

jRadiurn  226  &  2'. 

>8  5pCi/L 

<5pCi/L 

<5pCi/L  ! 

icros.s  .Alpha 

15pCi/L 

' 

)  ±  2pCi/L 

2  i  IpCi/L  I 

1 

'<  'liloridc 

250mg/L 

1  OOmg/L 

120mg/L  ! 

1 

iColor  15  color  units 

. .  ■  ■  "1 

<5  unitb 

10  units  j 

[ 

'  :opoor 

1  mg/L 

<20ug/L 

23ug/L  1 

f —  - 

iCorrosivitv 

None 

-0.5  LI 

-0.45LI  ! 

( 

ii  ftammi?  A^cnls 

0.5mg/L 

<.l  mg/L 

0.45mg/L 

0.3  mg/L 

1.766mg/L 

^l^.llg(lne^c 

n.05mg/L 

<50iig/L 

<r)0iiir/L 

')iior  #3  Threshold  Odor 

None 

None 

'  'oir.ilfr 

250mg/L 

H‘Jmg/L 

22mg/L 

I  I  >> 

500mg/L 

636mg/L 

444mg/L 

■  inc  . 

5rng/L 

<0.50mg/L 

<50ug/L 

'lofiiiim 

160mg/L 

143.2mg/L 

27.7mg/L 

•Indicates  Repe'^t  Samples 
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DRINKING  WATKR  ANALYSKS  RESULTS 


SUBSTANCi;  A  EPA 
STANDARD  FOR  PUBLIC- 
COMMUNITY  WATER 
SYSTEMS 

WELL  #5A 
SALVAGE  @ 

Bldg  6033 

WELL  #6 
WHERRY 
HOUSING 

Blog  2675 

— — 

POL  AREA© 

Bldg  6055 

- WELL  n 

FORMER  COLE 
STORAGE 
Bldg  250 

0.2 

Free  Available  Chlorine  m^/L 

0 

0 

2.7  mg/L 

0 

Fluoride 

1.8mg/L 

1 .8mg/L 

1.4mg/L 

0.4mg/L 

7  mg/L  # 

pH 

6.5  -  8.5 

7.8 

8.2 

6.8 

7.1 

- 1 

Coliform  Bacteria  <4/1 00ml 

<l/100ml 

<l/100ml 

<l/100ml 

<l/100ml 

Arsenic 

0.05mg/L 

<inMg/L 

<10iig/L 

<10|ig/L 

<10Mg/L  j 

Barium 

l.Omg/L 

<1000Mg/L 

<200ug/L 

<1000Mg/L 

<200Mg/L 

Cadmium 

0.01  mg/L 

<10pg/L 

<10ug/L 

<10Mg/L 

<10Mg/L 

Chromium 

0.05mg/L 

<50ug/L 

<50ug/L 

<50Mg/L 

<50ug/L 

Lead 

0.05mg/L 

<20iig/L 

<20Mg/L 

<20Mg/L 

<20Mg/L 

Mercury 

0.002mg/L 

<2ug/L 

<l|ig/L 

<2Mg/L 

<lMg/L 

Nitrate  (N) 

lO.Omg/L 

<0.1  mg/L 

<0.1mg/L 

<0.lmg/L 

<0.1mg/L 

Selenium 

0.01  mg/L 

<10ug/L 

<10ug/L 

<10wg/L 

O.Olpg/L 

Silver 

0.05mg/L 

< 1 Opg/L 

<10ug/L 

<10Mg/L 

O.OSpg/L 

I'.ndrin 

0.0002mg/L 

<0.02ug/L 

<0.02ug/L 

<0.02ug/L 

<0.n2ug/L 

Lindane 

0.004mg/L 

<0.01pg/L 

<0.01ug/L 

<0.01ug/L 

<0.01ug/L  ^ 

Methoxychlor 

0.1  mg/L 

<0.20pg/L 

<0.20ug/L 

<0.20ug/L 

<0.20Mg/L  j 

Toxuphene 

0.0C5mg/L 

<1.0iig/L 

<1.0Mg/L 

<1.0ug/L 

<l.0ug/L  ' 

1 

4-D 

0.1  mg/L 

<0.06ug/L 

<0.06ug/L 

<0.06(ig/L 

<0.06|ig/L  i 

2.  4,  5,-rp 

0.01  mg/L 

<0.()6ug/L 

<0.06Mg/L 

<0.06ug/L 

<0.06ug/L  j 

Ijotal  Trihalomcthanes  mo'/L 

N/A 

N/A 

N/A 

N/A  j 

Turbidity 

1  TU 

<1  TU 

<l  TU 

4  TU 

1  TU 

Radium  226  A  2  28  SpCi/L 

<5pCi/L 

<5pCi/L 

<5pCi/L 

<5pCi/L 

( 

(Cross  Alpha 

15oCi/L 

2  t  I.OpCi/L 

2  ±  l.OpCi/L 

1  ±  l.OpCi/L 

2  ±  l.OpCi/L  j 

1 

(Jhloride 

250mg/L 

104mg/L 

120mg/L 

20mg/L 

184mg/L  ! 

Color 

15  color  units 

5  units 

10  untis 

10  units 

<5  units 

Copper 

Img/L 

<20Mg/L 

<20ug/L 

<20ug/L 

<20ug/L 

Corrosivity 

None 

+.78LI 

-0.5LI 

-0.86LI 

-1.30LI 

Foaming  Agents 

0.5mg/L 

<.lmg/L 

<.lmg/L 

<.lmg/L 

<.lmg/L 

Iron 

0.3mg/L 

0.586mg/L 

0.396mg/L 

1.608mg/L 

<0.1  mg/L 

Manganese 

0.05mg/L 

<50ug/L 

<50Mg/L 

<50ug/L 

<50ug/L 

Odor  #3  Threshold  Odor 

None 

None 

None 

None 

Sulfate 

250mg/L 

29mg/L 

30mg/L 

Img/L 

83mg/L 

TDS 

500mg/L 

401  mg/L 

480mg/L 

2S3mg/L 

624mg/L 

Zinc 

5  mg/L 

175Mg/L 

<50ug/L 

87yg/L 

30.Vug/L 

Sodium 

160mg/L 

81.6mg/L 

38.2mg/L 

49.3mg/L 

93.2mg/L 

#One  Sample  Only  -  Pump  Failure  has  prevented  follow-up  re-sampling 
^Inactive  as  of  30  January  1984  according  to  DEMVVW 
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SUBSTANGK  A  KPA 
STANDARD  FOR  PUBIJC- 
rOMMUNITY  WATlvR 
SYSTF.MS 

ARFA 

Blog  5003 

G  0 !%'''(!:  8 

Bldg  3029 

MAINTENANCE 
Bldg  9308 

Bldg  6065  1 

O' 

Free  Available  Chlorine  m^/I 

0 

l.flmg/1, 

Fluoride  1.8mff/L 

0.7  mg/L 

O.ymg/L 

1.6mg/L 

oil  6.5  -  8.5 

7.7  units 

7.7 

7.5 

■nSB 

t’oliform  Bnetcria  <4/1 00ml 

<l/100inl 

<l/100ml 

<1/I00ml 

<l/100ml 

<10|ig/L 

<10|ig/L 

<10ug/L 

1 

<10ug/L  ' 

1 - 

Barium  l.Omg/l 

<1000ug/L 

<1000pg/L 

<200ug/L 

('admium  O.OImg/L 

<10iig/L 

<10ng/L 

<10pg/L 

<I0ug/L  ' 

(Rtromiuni  O.OSmg/L 

<.50ll{;/L 

<50iig/L 

<50ug/L 

■ 

<1 Opg/L 

l-oad  0.05mg/L 

<2n(ig/L 

<20ug/L 

<20»g/L 

<20Mg/L  i 

‘Mercurv  0.002mt:/L 

<l|ig/L 

<2)ig/L 

<2,ig/L 

<lUg/L 

Nilrale  (N)  lO.Omg/L 

<0. 1  mg/L 

<0.1  mg/L 

<0.1  mg/L 

<0.1  mg/L  ' 

.Selenium  O.Oimg/L 

<inmT/L 

<10ug/L 

<10ug/L 

<10ug/L 

Silver  0.05mg/L 

<10ug/L 

<10|4;/L 

<1 Opg/L 

<10ug/L 

Rndrin  0.0002mg/L 

<.0?.ujr/L 

<0.02ug/L 

<0.02|ig/L 

<0.02iig/L  1 

<.01ug/L 

<0.01ug/L 

<0.01ug/L 

<0.01ug/L 

Meltioxvchlor  O.ling/L 

<.20ug/L 

<0.20ug/L 

<0.20(ig/L 

<0.20ug/L  ' 

I'oxaphene  0.005mg/L 

<1.0ug/L 

<1.0ug/L 

<1.0|ig/L 

<1  .Oug/L 

2,  4-D  O.lmg/L 

<0.06up/L 

<0.06ug/L 

<0.06|ig/L 

2.  4,  5.-TP  0.01  mg/L 

<0.06Mg/L 

<0.n6ug/L 

<0.06|ig/L 

<0.06ug/L 

OTT” 

I'olal  Trihalomethanes  nur/L 

N/A 

N/A 

N/A 

N/A 

Turbiditv  1  T’U 

<1  TU 

1  TU 

1  TU 

2  TU 

Radium  226  &  2  28  5pCi,T, 

<.5nCi/L 

<5pCi/L 

<5pCi/L 

<5pCi/L 

Gross  Alpha  15pCi/L 

3  i  IpCi/L 

2  ±  2pCi/L 

3  t  2pCi/L 

4  ±  2pCi/L  i 

Chlori<le  250mg/L 

4  8  mg/L 

140mg/L 

184mg/L 

1 1 2mg/L 

(  olor  1  color  unit.s 

10  units 

<  5  units 

<5  units 

5  units 

Copoer  1  mg/L 

<20ug/L 

<20ug/i. 

<20ug/L 

<20Mg/L 

(’orrosivit  V  None 

-0.5  LI 

-0.4L1 

-0.83LI 

-0.G3LI 

Fonruing  ii.rimg/L 

<0.1  mg/L 

0.1  mg/L 

<0.1  mg/L 

Iron  (I..Ting/l. 

0.4  .M  ini'/L 

O.I87mg/L 

0.296mg/L 

n.224mg/L 

.Mani'Otiesc-  0.05t:ig/L 

<.50ug/L 

SSOug/L 

<5nug/L 

<50ug/L  1 

None 

None 

None 

More 

25(lr:.rr/L 

lilmg/L 

ii8mg/  L 

40mg/L 

. 

J2m^/L 

lilS  j01)::;s'/L 

.ng.'L 

563mp/L 

480mg/L 

/ini'  5mg/l, 

I  r.7i4r,  1. 

<50ug/L 

<50Mg/l..  j 

.Sodium  I'Rlmg/L 

.15.4  mg/L 

72.6rng/L 

i  n6.2mg/L 

73.2mg/L  ' 
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DRINKING  WATHH  ANALYSES  Rf-SULTS 


SUnSTANCK  <5t  KPA 
STANDARD  FOR  PUHMG- 
COMMUNITY  WATFU 
SYSTKMS 


Free  Available  Chlorine  mc/L 


I'ltioriflc  1.8mff/L 


II  6.5  -  8.5 


I'oliform  Ruftcrin  <4/100ml 


.05mg/L 


WELL  #11 
ALERT 
FACILITY 
Qldg  106 


WELL  #12 
PRIME  BEEF 


Arsenic 


Maiitint 


C.’admium 


Chromium 


Load 


Moroiirv 


Nitrate  (N) 


Selenium 


Silver 


Fndrin 


Lihdane 


Melhoxvchloi 


roxnphene 


4-n 


.  A,  5, -TP 


l.Omg/L 


.Olmg/L 


.05mg/L 


0.05mg/L 


.002mg/L 


lO.Omg/L 


0.01  mg/L 


0.05mg/L 


0.0002mg/L 


.004mg/L 


0.1  mg/L 


O.OOSmg/L 


0.1  mg/L 


.Olmg/L 


1 

il'otal  Trihulomethnnes  mg/L 

I’urbidity 

1  TU 

Radium  226  <5c  2  28 

5pCi/L 

Gro.ss  Alpha 

15pCi/L 

Chloride 

2S0mg/L 

Color 

IS  color  units 

Img/L 

|59E9ffiHiHiB9S 


Foaming  Agents 


Iron _ 

Manganese 


e 


.5mg/L 


.OSmg/L 


Odor 

#3  Threshold  Odor 

None 

None 

Sulfate 

250mg/L 

36mg/L 

5mg/L 

rns 

500  mg/L 

879mg/L 

304mg/L 

y.inc 

5mg/L 

<50Mg/L 

77Mg/L 

1  '  - 

Sodium 

160mg/L 

221  mg/L 

37mg/L 

fPump  broken  at  this  time;  unable  to  collect  samples.  9  December  1983 
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\  INSTALLATION  RESTORATION  PROGRAM 

\  PHASE  II  -  QUANTIFICATION  (STAGE  2) 

\  I  TYNDALL  AFB,  FLORIDA 

I.  ^ESCRIPTION  OF  WORK 


The  overall  objective  of  the  Phase  II  investigation  is  to  define  the 
magnitude,  extent,  direction  and  rate  of  movement  of  identified  contaminants. 
A  series  of  staged  field  investigations  may  be  required  to  meet  this 
objective.  The  contractor  shall  recommend  any  additional  investigations 
required  beyond  this  stage  (Stage  2),  including  an  estimate  of  costs. 


The  purpose  of  this  task  is  to  undertake  a  field  investigation  at  Tyndall 
AFB  FL  (1)  to  determine  the  magnitude  of  contamination  and  the  potential  for 
migration  of  contaminants  in  the  various  environmental  media;  and  (2)  to 
Identify  potential  environmental  consequences  and  health  risks  of  migrating 
pollutants  based  on  State  or  Federal  standards  for  those  contaminants. 


The  Phase  I  and  Phase  II  Stage  1  IRP  Reports  (mailed  unde-  separate  cove.-; 
incorporated  the  background,  description  and  previous  work  for  the  sites  in 
this  task,  'except  Zone  1i,  a  new  site).^o  accomplish  this  survey  effort,  the 
contractor  shall  take  the  following  action! 

A.  General 

1.  Well  and  Boring  Installation 


a.  All  groundwater  monitoring  wells  shall  be  in  accordance  with 
the  U.S.  EPA  Publication  330/9“S1 -002,  NEIC  Manual  for  Groundwater/Subsurface 
Investigations  at  Hazardous  Waste  Sites  for  monitoring  well  installation. 


b.  All  drilling,  development,  purging,  sampling  and  analytical 
methods  must  conform  to  State  requirements .  The  contractor  shall  notify  the 
state  regulatory  personnel  as  to  the  start  dace  of  field  operations  (drilling 
and  sampling'.  This  notification  must  be  made  as  far  in  advance  as  possible. 


c.  Wells  Shall  be  of  sufficient  depth  to  collect  samples 
representat- ve  of  aquifer  quality  and  to  intercept  conta.r.i nants  if  they  are 
present.  Walls  drilled  to  intercept  floating  contaminants  shall  be  screened 
approximately  two  feet  above  tne  groundwater  elevation,  wne.-e  possible. 

d.  Wells  Shall  be  installed  upgradient  and  or  downgradienc  cf 
sites,  as  addressed  in  Item  IB.  If  groundwater  gradients  are  not  cleanly  <nown 
at  any  site,  sufficient  2  inch  piezometers  shall  be  used  to  determine  tne 
gradient,  befcre  monitoring  wells  are  empiaceo. 

e.  The  contractor  shall  mcnitc-  all  drill.-.g  operat-cns  w.th  an 
3VA  dr  si.mila-  instrument  to  identify  potential  generat.or.  of  nazardcus  anc- o- 
toxid  materials.  In  addition,  Che  contractor  shall  monitor  drill  cuttings  .'‘c- 
discolorati on  and  odor.  During  drilling  operations,  if  soil  cuttings  are 
suspected  to  be  hazardous  (based  on  OVA  measurements ,  odors,  or  discolorationl , 
the  contractor  shall  place  them  in  new,  contractor-suppl led  containers  and  test 
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them  as  specified  in  lAig.  All  investigation-derived  hajiardous  wastes, 
including  any  contaminated  well  developnent/purglng  water,  shall  be 
containerized  for  disposal  by  Tynd'all  AFB  personnel.  Results  of  this 
monitoring  shall  be  included  in  the  drilling  logs. 

f.  Monitoring  wells  shall  be  installed  using  the  following 
specifications: 


(1)  All  new  wells  and  borings  shall  be  drilled  using 
appropriate  techniques.  The  contractor’s  on-site  geologist  shall  select  the 
drilling  technique  based  on  local  geology  and  shall  prepare  drilling  logs  for 
all  wells  installed.  Hollow-stem  auger  shall  be  used  where  applicable. 

(2)  Each  well  shall  be  constructed  of  “i-inch  diameter 
Schedule  40  PVC  casing  except  where  otherwise  specified.  Each  well  shall  be 
provided  with  a  minimum  of  10  feet  of  Schedule  4o  mill  slot  screen  the  same 
diameter  as  the  casing.  Screens  shall  be  installed  to  intercept  the 
groundwater  surface,  with  approximately  two  feet  of  screen  above  the  water 
level  where  possible.  Flush-joint  threaded  fittings  shall  be  used  exclusively 
(no  glued  fittings).  Screens  shall  be  capped  at  the  bottom.  The  exact  length 
of  screen  and  slot  size  of  screen  shall  be  determined  by  the  contractor's  on¬ 
site  geologist. 


(3)  Each  well  shall  be  sand  pacxed  with  8-12  mesh  silica  from 
the  bottom  of  the  well  to  the  top  of  the  screen.  A  bentonite  seal,  1  foot 
minimum,  shall  be  emplaced  above  the  sand  pack.  Type  I  Portland  cement  grout 
Shall  be  emplaced  from  the  top  of  the  bentonite  to  the  ground  surface. 

(4)  The  well  casing  shall  be  cut  off  to  provide  a  two-  to 
three-foot  stick-up,  and  a  solid  cap  installed  on  the  casing.  A  steel  guard 
pipe  four  feet  long  shall  be  placed  over  the.  exposed  casing  and  seated  in  tne 
cement.  A  locking  lid  with  lock  shall  be  installed  on  the  guard  pipe.  Steel 
guard  posts,  three-inch  diameter  and  six  feet  long,  shall  be  installed  at  three 
points  around  the  well  head.  Casings  shall  be  provided  with  vent/drain 
holes.  A  concrete  pad  shall  be  placed  around  each  well  and  shall  be  sloped  to 
drain  away  from  the  casing. 

(5)  Each  well  installed  in  a  traffic  area  or  any  other  area 
specified  by  the  Tyndall  AFB  Point  of  Contact  (?CC)  shall  be  installed  with  a 
flush  completion.  The  PVC  casing  must  be  out  off  below  ground  surface,  a 
looking  cap  with  Iock  provided,  and  a  flat  cover  installed  over  the  well 
head.  No  guard  posts  snail  be  installed  arcund  flush-completion  wells. 

(6)  Each  well  shall  be  developed  as  soon  as  practical  after 
cor.pletich  by  ai-lift,  pumping,  or  bailing  until  tne  discnarge  water  i;  clea- 
and  free  cf  sediment  to  tne  fullest  extent  possible. 

The  drilling  rig  and  tods  snail  -eceive  tnorcugn  .nitial 
cleaning  and  be  decontaminated  after  eacr.  oorenole.  As  a  minim'um,  drill  cits 
shall  oe  steam  cleaned,  washed  with  dean  water,  and  allowed  td  dry  after  eacr. 
borehole  is  installed.  Drilling  shall  proceed  from  the  "least"  to  the  "most" 
contaminated  areas,  if  possible. 
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g.  All  cutting5  shall  be  removed  and  the  general  area  cleaned 
following  the  completion  of  each  well  and  boring.  Only  those  drill  cuttings 
suspected  as  being  a  hazardous  waste  (based  on  discoloration,  odor,  or  organic 
vapor  detection  instrument)  shall  be  properly  containerized  (according  to  local 
civil  engineering  office  requirements)  by  the  contractor  for  eventual 
government  disposal.  The  suspected  hazardous  waste  shall  be  tested  by  the 
contractor  for  EP  Toxicity.  A  maximum  of  ten  EP  Toxicity  tests  shall  be 
performed.  The  contractor  is  not  responsible  for  ultimate  disposal  of  the 
drill  cuttings.  Disposal  will  be  conducted  by  base  personnel. 

h.  All  wells  shall  be  surveyed  after  installation  is  complete. 
Elevations  s.hall  be  determined  to  the  nearest  0.01  foot  by  surveying  from  the 
nearest  USCGS  or  USGS  benchmark.  Horizontal  location  shall  be  determined  to  an 
accuracy  of  l.O  foot.  This  information  shall  be  recorded  on  the  site  maps. 

i.  Any  borehole  not  completed  as  a  monitoring  well  shall  be 
abandoned  by  grouting  from  bottom  to  top  with  bentonite-cement  grout.  The 
contractor  shall  also  evaluate  all  monitoring  wells  installed  in  IRF  Pha.'^e  II 
Stage  1  at  Tyndall  AFB  and  recommend  the  well  abandonment  technique  to  be  used 
as  each  well  is  abandoned  in  the  future.  The  abandonment  of  completed 
monitoring  well.-’  is  not  a  part  of  this  study. 

j.  The  contractor  shall  install  a  maximum  of  17  wells.  Total 
footage  shall  not  exceed  300  linear  feet  (including  screens). 

k.  The  exact  location  and  number  of  monitor  wells  for  each  site 
shall  be  determined  in  t.he  field  by  the  contractor  in  consultation  with  the 
USAFOEHL  and  Tyndall  AFB  POCs.  The  approximate  locations  and  recommended 
number  of  wells  for  sites  under  investigation  are  given  in  the  site  specific 
sections  of  the  task. 

2.  Sampling,  analysis  and  data  collection  shall  be  ocr.oucted  as 

follows; 

a.  Water  levels  shall  be  measured  at  all  monitoring  wells  as  feet 
below  t.he  ground  surface  or  below  the  top  of  casing  elevation  to  t.he  nearest 
C.C’  feet.  Report  in  terms  of  mean  sea  level.  Measa-e  static  wate-  .evels  in 
wells  prior  to  sampling  at  time  of  well  development. 

b.  Wells  shall  be  purged  prior  to  sampling.  Purging  w..:  oe 
complete  wren  three  well  volumes  of  water  nave  teen  displaced  or  wnen  the  pH, 
temper  at  vCe ,  specific  conductance,  colo'-,  anc  ooo-  of  the  discn.a-ge  are  hcte: 
to  stabilize.  Conduct  purging  operatio.ns  using  a  submersible  pu.T.p  wnere 
possible.  Conduct  all  sampling  using  a  >irT^ba.ler.  Any  deviation  r-or  these 
procedures  must  be  reported  and  explainec  in  t.ne  montnly ,  draft  an:  final 
reports. 

c.  Soil  samples  shall  oe  obtained  f-om  .hollow-ste.-  cr...ing 
operatio.ns  through  the  use  of  split-spoon  samplers.  Samples  shall  be  collecbec 
every  five  feet  for  visual  classification. 
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d.  Surface  water /sediment  5anple5  are  specified  at  severa: 
sites.  One  surface  water  sample  and  one  sediment  sample  shall  be  obtained  at 
each  sample  location  specified.  Samples  shall  be  obtained  so  as  to  not  cause 
cross-contamination;  obtain  downstream  samples  first,  and  obtain  the  water 
sample  at  each  location  before  the  sediment  sample. 

e.  All  sampling  equipment,  including  components  of  sampling 
interface,  shall  be  decontaminated  prior  to  use,  between  samples,  and  between 
sampling  locations  to  avoid  cross-contamination.  Sampling  equipment  and 
interface  shall  be  thoroughly  washed  with  a  laboratory-grade  detergent  followed 
by  clean  water,  solvent  (methanol)  and  distilled  water  rinses.  Sufficient  time 
shall  be  allowed  for  the  solvent  to  evaporate  and  the  equipment  to  dry 
completely.  The  monofilament  line  or  steel  wire  used  to  lower  bailers  into  the 
well  shall  be  dedicated  to  each  well  or  discarded  after  each  use.  The 
calibrated  water  level  indicator  for  measuring  well  volume  and  fluid  elevation 
must  be  decontaminated  before  use  in  each  well. 

f.  Locations  where  surface  water  or  sediment  samples  are  taken,  or 
where  soil  exploratory  borings  are  drilled  shall  be  marked  with  a  pe'-ianent 
marker,  and  the  location  marked  on  a  project  map  of  the  site. 

g.  All  water  samples  collected  shall  be  analyzed  on  site  by  the 
contractor  for  pH,  temperature,  and  specific  conductance.  Sampling,  maximum 
holding  time,  and  preservation  of  samples  shall  strictly  comply  with  the 
following  references:  Standard  Methods  for  the  Examination  of  Water  and 
Wastewater,  15th  Ed.  (1980),  pp.  35-^2;  ASTM,  Section  li.  Water  and 
Environmental  Technology;  Methods  for  Organic  Chemical  Analysis  of  Municipal 
Waters  and  Wastes,  EPA  Manual  600/4-82-057;  and  Methods  for  Chemical  Analysis 
of  Waters  and  Wastes,  EPA  Manual  600/4-79-020,  pp.  xiii  to  xix  ;t983;.  All 
chemical  analyses  (water  and  solid)  shall  meet  the  required  limits  of  detection 
for  the  applicable  EPA  method  identified  in  Attachment  i.  Summarize  sampling 
metnods  used,  detection  levels,  and  holding  times  in  a  table  included  in  the 
Appendix  of  the  draft  and  final  reports. 

h.  The  contractor  shall  split  all  water  anc  soil  samples.  Cne  set 
cf  samples  shall  be  analyzed  by  the  contractor  and  the  other  set  of  sa.-.ples 
snail  be  delivered  immediately  (the  same  collection  day)  to  the  Tyncall  AF= 

POC.  The  Tyndall  POC  will  select  lOJ  of  the  split  samples  for  subsequent 
Shipment  and  analysis  and  deliver  them  to  the  contractor  witr.in  hours  of 
receipt.  The  contractor  shall  supply  all  paCKing  anc  snipping  materia. s  for 
tne  Tyndall  POC's  use  in  packaging  the  split  sa.nples.  The  ccntracttr  snail 
accept  from  tne  Tyndall  POC  the  packaged  samples  for  immediate  sn.pment  iuitni'. 
S'-  hours)  trj"ough  overnight  delivery  to: 

USAFOEHL/SA 

3idg  140 

Brocks  AF5  TX  '^z23~-550- 

The  samples  sent  to  the  USAFCE.HL/ SA  snail  oe  acccmpa.nied  tne 
following  information; 


(1) 

Purpose  of  sample  (analyte) 

(2) 

Installation  name  (base) 

(3) 

Sample  number  (on  containers) 

Source/location  of  sample 

(5) 

Contract  task  numbers  and  title  of  project 

pump .  etc . } 

(6) 

Method  of  collection  (bailer,  suctio..  pump,  air-lift 

(7) 

Volumes  removed  before  sample  taken 

nonstandard 

(8)  Special  conditions  (use  of  surrogate  standard,  special 
preservations,  etc.) 

(9) 

Preservati ves  used 

Forward  this  information  with  each  sample  by  properly  completing 
AF  Form  2752  (copy  of  form  and  instruction  on  proper  completion  mailed  under 
separate  cover).  In  addition,  copies  of  field  logs  documenting  sample 

collection  ?nould  accompany  the  samples. 

Maintain  chain-of-custody  records  for  all  samples,  field  PlanKS, 
and  quality  control  duplicates. 

i.  The  contractor  shall  collect  and  analyze  an  additional  lOl  of 
all  samples,  for  each  parameter,  for  field  quality  control  purposes,  as 
indicated  in  Attachment  Include  internal  quality  control  data  (lat  tlarsKS, 
lab  spikes,  and  lab  duplicates}  in  the  report,  as  well  as  field  quality  centre 
data. 

j.  For  those  methods  which  employ  gas  ohroratog’'apr.y  GC  as  the 
analytical  technique  (i.e.,  E6C’,  £602,  E6C8,  SW8010,  SW302C,  etc.),  positive 
identif icatior,  is  required  for  all  analytes  having  concentrations  higne.-  than 
the  Method  Detection  Limit  (MDL);  confirm  positive  concentr ations  by  second- 
column  GC,  Analytes  which  cannot  be  confirmed  shall  be  reoorted  as  "Not 
Detected"  in  the  body  of  the  '•eport.  Include  the  results  of  all  secon :-col  xtr. 
GC  conf irmat . onal  analyses  in  the  report  appendix  along  witn  other  ra- 
a.nalytical  data. 

3ase  the  quantification  cf  confirmed  analytes  ^pon  f.-st- 
col'umr.  analysis.  The  maximum  nxmOer  of  second- col  u.mn  conf  irmat. onal  analyses 
shall  not  exceed  fifty  percent  :0i  of  actual  nuroer  of  field  samcles 
include  field  QA.'QC  samples  .  7ne  total  nuir.ter  of  sa-ples 

for  each  GG  method  listed  in  Attachment  '  includes  this  allowance. 

K.  All  raw  data  including  QA'QC  data  and  standards  shall  te 
arcnivec  at  the  prime  contractor's  laboratory  for  a  period  of  not  less  tnan 
five  years.  Upon  request,  these  data  shall  be  suppiiec  to  the  L'SAFGEHL. 
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3-  Health  and  Safety 

The  contractor  shall  comply  with  USAF,  OSHA,  EPA,  State  and  local 
health  and  safety  regulations  regarding  the  proposed  work  effort.  Use  EPA 
guidelines  for  designating  the  appropriate  levels  of  protection  at  study 
sites.  Prepare  a  written  Health  and  Safety  Plan  for  the  proposed  work  effort 
and  coordinate  it  directly  with  applicable  regulatory  agencies.  Provide  an 
information  copy  of  the  Health  and  Safety  Plan  to  the  USAFOEHL  prior  to 
commencing  field  operations  (i.e.,  drilling  and  sampling). 

B.  In  addition  to  items  delineated  in  A  atxsve,  conduct  the  following 
specific  actions  at  sites  specified  on  Tyndall  AFB; 

1.  Zone  2  (Lynn  Haven  DFSP) 

a.  Install  two  monitoring  wells,  each  approximately  "5  feet  deep, 
to  replace  previously  installed  wells  LH-2-6  and  LH  2-5. 

b.  Collect  one  surface  water/sediment  sa.T.ple  from  the  drainage 
ditch  belcw  the  oil/water  separator. 

c.  Collect  one  groundwater  sample  from  each  of  the  five  existing 
and  two  new  monitoring  wells  at  the  Zone. 

d.  Analyze  each  sample  collected  (seven  groundwater  and  one 
surface  water/sediment)  for  purgeable  organics,  petroleum  hydrocarbons  and 
lead. 


2.  Zone  5  (Small  Arms  Repair  Area) 


a.  Collect  one  groundwater  sample  from  each  of  the  th.''ee  exist. ng 
monitoring  wells  at  the  Zone. 

b.  Analyze  eacn  sample  collected  for  purgeable  organics,  acid 
extractable  organics,  and  priority  pollutant  metals  scan. 

5.  Zone  6  (Highway  9S  Fire  Training  Area,' 


s  i  te 
exis 


a.  Install  one  upgradient  monitoring  well  near  the  entrance  to  tre 
Install  one  downgrad.ent  monitoring  well,  app-cxir.ately  -CC  feet  east  of 
g  well  T6-2.  Each,  we.l  shall  be  approx. r.ately  'C  feet  deep. 


t.nree  exis 
for  purges 
lead , 


b.  Obtain  one  groundwater  sample  f-or  eacr  well  at  t-.e  Z:ne,  the 
ing  wells  plus  the  two  new  wells.  Analyce  eacr.  sample  .f.ve  total 
le  organics,  acid  extractacle  organ. :s,  -etrzle^r.  -.yc- oca- ns  an: 


Zone  ^  Southeast  .Runway  Extension  surial  Site 

a.  Collect  one  groanowater  sample  from  each  of  t-.e  tr.-ee  e.<..=  t.-g 
monitoring  wells  at  t.he  Zone.  Collect  one  wate-  sample  from  base  we.l  '.'c.  ■' 
at  t.he  Ale-t  Facility. 


3.  Analyze  each  sample  collected  ( total)  for  purgeable  organic? 
ba?e/neutral  ind  acid  extractable  organics,  and  priority  pollutant?  metal? 
scan . 


5.  ine  8  (”6000"  Area  Landfill) 

1.  Conduct  a  geophysical  survey  in  the  Zone,  utilizing  magne¬ 
tometer  teclrique?  to  define  the  extent  of  the  landfill.  Conduct  a  second 
geophysical  survey  using  bulk  ground  conductivity  techniques  to  attempt  to 
define  any  lachate  plume. 

Based  upon  the  results  of  the  geophysical  surveys,  install  one 
upgradient  aid  one  aowngradient  monitoring  well  at  the  Zone.  Each  well  shall 
be  approximataiy  15  feet  deep. 

e.  Collect  one  groundwater  sample  from  each  well  at  t.he  Zone,  wel 
T3-1  (existiog)  and  the  two  new  wells.  Analyze  each  sample  collected  ft.hree 
total)  for  p;rgeable  organics,  base/neutral  and  acid  extractable  organics,  and 
priority  pollutant  metal?  scan. 

6.  lone  9  'POL  Area  B) 

i.  Install  one  upgradient  monitoring  well,  approximately  20C  feet 
southwest  of  Tank  51“.  Install  one  downgradient  monitoring  well  on  the  south 
side  of  Floriia  Avenue  near  the  facility  entrance.  Each  well  shall  be 
approximately  20  feet  deep. 

i.  Collect  one  groundwater  sample  f^om  each  well  at  the  Zone, 
wells  9-1  and  9-2  (existing)  and  the  two  new  wells.  Analyze  each  sample  :rour 
total,'  for  purgeable  organic?,  EOB,  petroleum  hyd-'ocar bon.=  and  lead. 

7.  Zone  iC  (Shellbank  Eire  Training  Area 

3.  Install  one  groundwater  monitoring  well  .pg'-adient  or  tr.e  site 
and  twc  wells  down gra iier.t  1  between  the  site  and  Shcai.  Po.r.t  Bayou  .  Eacr.  wel 
snail  ce  app'cx.,-.ately  "5  feet  deep. 

t.  Collect  one  grouncwater 
'th-ee  total  and  analyze  for  pa’"ge3ble 
petrcle-um  hy:-cca,''bcns  and  lead. 

?.  Zone  3  l PCL  Area  A' 


sample  .'‘-cm  each  -ell  at  t^e  Zo-e 
organics,  ic.l  ext -a  eta  ole  o.-ga'.:', 


a.  Install  one  upgradient  g-o.w".dwater  -r.n.to-.ng  -el.  :-t.-.:e 
facility  fence  to  the  west  of  the  storage  tar.Ks.  l.nstali  t-c  dc-ng-a e't 
.men;  tor  ing  we..s  wit.nin  tr.e  fenced  area  between  t'.e  ta'-.-s  and  3-cal  -c.'t 
3a you.  Each  -ell  shall  be  apprcxi.mately  '5  feet  deep. 


four  existing 
for  purgeable 


Collect 
-ells  an  d 
organics , 


one  groundwater  sample  f-or  eacn  -ell  at  tne  Co 
the  three  new  wells.  Analyze  eac'  sa.mple  ,seve 
ED5,  petroleum  hydrocar  bon?  and  lead. 


the 


total 
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9.  Zone  11  (Active  Fire  Training  Area) 


»■ 


a.  Install  (-ne  upgradient  monitoring  well  and  two  downgradient 
monitoring  wells  at  the  Zone.  Each  well  shall  be  approximately  15  feet  deep. 

b.  Emplace  three  soil  borings  in  areas  of  visible  soil  contami¬ 
nation.  Each  boring  shall  be  approximately  10  feet  deep  with  split-spoon 
samples  collected  at  5-foot  intervals.  Select  one  soil  sample  per  boring  for 
analysis  as  specified  below. 

c.  Collect  two  sets  of  surface  water/sediment  samples,  one 
upstream  of  the  oil/water  separator  and  one  at  the  effluent  point. 

d.  Collect  one  groundwater  sample  from  each  monitoring  well  at  the 

Zone. 


e.  Analyze  each  sample  specified  above  (three  soil,  two  surface 
water/sediment  and  three  groundwater!  for  purgeable  organics,  acid  extractable 
organics,  petroleum  hydrocarbons  and  lead. 

C.  Data  Review 

1.  Tabulate  field  and  analytical  laboratory  results,  including  field 
and  laboratory  parameters  and  QA/QC  data,  and  incorporate  them  into  the  montnly 
R&D  Status  Reports.  Forward  them  to  the  USAFOEHL  for  review  as  soon  as  they 
become  available  as  specified  in  Item  VI  below.  Field  and  laboratory 
parameters  shall  Include  times  and  dates  of  sample  collection,  extraction  and 
analysis . 


2.  Upon  cc 'diet  ion  of  all  analyses,  tabulate  and  incorporate  all 
'“esults  into  an  Informal  Technical  Information  Report  (Atch  l,  Seq  3  as 
specified  in  Item  VI  below)  and  forward  the  report  to  USAFCEHL  for  review. 

3.  Oata/results .  generated  throughout  this  undertaking,  indicating  a 
possibility  of  health  risk  (for  example,  contaminated  drinking  water  aquifer) 
shall  be  reported  immediately  via  telephone  to  the  USAFOEHL  progra.T,  manager  . 

Follow  the  telephone  notification  with  a  written  notice  and  lab  raw  data  'e.g 
chromatograms ,  etc.)  withi.n  three  days. 


D.  Reporting 

1.  Technical  Field  Operations  Plan;  The  ccnt-actcr  shall  develop  a 
Technical  Field  Operations  Plan  based  upon  the  tec.''nical  requirements  for  the 
proposed  work  effort.  This  plan  shall  be  explicit  with  regards  to  field 
procedures.  Include,  but  do  not  limit  the  plan  to,  field  oecontamir atior. 
operations,  sampling  protocol,  5A/QC  field  and  laboratory  procedures,  field 
scnedule,  etc.  A  guideline  for  the  plan  is  provided  under  separate  cover.  The 
plan  shall  be  submitted  before  field  operations  begin,  but  no  later  than  t)'j'ee 
weeks  after  date  of  contract  award.  Ten  copies  of  the  plan  shall  be  submitted, 
as  specified  in  Sequence  20,  Item  VI. 

2.  A  draft  report  delineating  all  findings  of  tnis  field  investigation 
Shall  be  prepared  and  forwarded  to  the  USAFOEHL  (as  specified  in  Sequence 
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Item  VI  below)  for  Air  Force  review  and  comment.  Thi.*  report  shall  include  a 
discussion  of  the  regional/site  specific  hydrogeology,  well  and  boring  logs, 
data  from  water  level  surveys,  geophysical  surveys,  groundwater  surface  and 
gradient  maps,  water  quality,  sediment  and  soil  analysis  results,  available 
geohydrologic  cross  sections,  and  laboratory  and  field  quality  assurance/ 
quality  control  information.  The  report  shall  follow  the  USAFOEHL  supplied 
format  (mailed  under  separate  cover).  The  format  is  an  integral  part  of  this 
delivery  order. 

3.  Result.**,  conclusions  and  recommendations  concerning  the  sites 
listed  in  this  task  which  were  produced  in  the  technical  report (s)  of  the 
previous  staged  work  of  IRP  Phase  II  (mailed  under  separate  cover),  shall  be 
used  in  the  data  reduction  to  plot  any  trends  and  arrive  at  the  conclusions  and 
recommendations  of  this  effort's  technical  report  (Sequence  w,  Item  VI  below). 
The  technical  report  of  this  effort  shall  be  accomplished  so  that  the  report 
will  reflect  the  combined  up-to-date  trend  of  each  of  the  IRP  Phase  II  sites 
listed  herein. 

The  results  section  of  the  report  shall  include  water,  sediment  and 
soil  analyses  results,  field  quality  control  sample  data,  internal  laboratory 
control  data  (lab  blanks,  lab  spikes,  and  lab  duplicates),  and  laboratory 
quality  assurance  procedures.  Provide  second  column  con.'‘irmation  results  and 
include  wmch  columns  were  used,  the  conditions,  and  retention  times. 

Summarize  the  specific  collection  techniques,  analytical  method,  holding  time, 
and  limit  of  detection  for  each  analyte  (Standard  Methods,  EPA,  etc.). 

5.  The  recommendation  section  shall  address  each  site  and  list  sites 
by  categories.  Category  I  shall  consist  of  sites  where  no  further  action 
'.including  remedial  action)  is  required.  Data  for  these  sites  are  considered 
sufficient  to  rule  out  significant  public  health  or  envi-onmental  hazards. 
Category  II  sites  are  those  requiring  additional  monitoring  or  work  to  quantify 
or  further  assess  t.he  extent  of  current  or  future  conta.Ti nation.  Category  III 
sites  are  sites  tnat  will  require  remedial  actions  (ready  for  IRP  Phase  III  or 
IV  actions).  Recoo.7iendat ions  for  Category  III  sites  .'hall  include  any  possible 
influence  or.  .«ites  in  Categories  I  and/or  II  due  to  thei-  connection  to  the 
same  hydrol ogi  cal  system.  Any  dependency  between  sites  in  di.‘'.‘'erent  categories 
snail  be  clearly  stated.  The  contractor  shall  include  a  list  of  candidate 
remedial  action  alternatives  inducing  Long  Term  .Monitoring  (L7M)  as  remedial 
action  ar.d  corresponding  rationale,  that,  as  a  minimum,  should  be  considered  in 
selecting  tne  re.-redial  action  for  a  given  site.  T.ne  list  shall  encompass 
alternative.'  that  could  potentially  attain  applicable  environmental 
standa-ds.  For  dcntar.ir.ants  tnat  do  net  have  stanca-cs,  the  contractor  may  use 
EPA  reconumended  safe  levels  for  r.cncarci nogens  (Health  Advisory  or  Suggested- 
No-Adve-se-'es  pense  Levels).  If  not  specifically  -ecue.'ted,  compre.hens  i  ve  cc.'t 
cr  technical  analyses  of  alternatives  shall  not  be  induced.  However,  in  those 
Situations  Where  field  S'urvey  data  indicate  iiLtediate  corrective  action  i 
necessary ,  t.ne  contractor  snail  present  specific,  detailed  recomm.endat.ons  . 

For  each  category  above,  the  contractor  shall  sur-narioe  t.he  results  of  field 
data,  env.ronmer.tai  o.-  regulatory  criteria,  or  other  pe-tir.ent  information 
supporting  conclusions  and  recommendations. 
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6.  For  those  sites  in  need  of  additional  Phase  II  effort,  identify 
specific  requirements  for  future  monitoring  needed  to  determine  the  magnitude, 
extent,  and  rate  and  direction  of  movement  of  detected  contaminants.  Identify 
potential  environmental  consequences  of  discovered  contamination,  where 
known.  Provide  estimates  of  costs  by  line  items  for  any  additional  investi¬ 
gation  beyond  this  stage  along  with  estimates  of  time  required  to  accomplish 
the  investigation.  Only  the  cost  requirement  of  Sequence  No  2  need  be  sub¬ 
mitted  as  requested  in  paragraph  VI  below. 

E.  Meetings 

The  contractor’s  project  leader  shall  attend  two  meetings  to  take  place 
at  times  to  be  specified  by  the  USAFOEHL.  The  meetings  shall  take  place  at 
Tyndall  AFB  for  a  duration  of  one  day  each. 

II.  SITE  LOCATION  AND  DATES 

Tyndall  AFS  FL 

Date  to  be  estatlished 

III.  BASE  SUPPORT 

A.  The  Base  Point  of  Contact  (POO  will  receive  from  the  contractor  the 
split  samples  and  then  select  JOl  of  them,  package  them,  and  then  deliver  them 
bacK  to  the  contractor  within  2A  hours  for  subsequent  overnight  shipment  to 
USAFOEHL  as  stated  in  paragraph  IA2h. 

B.  Base  personnel  will  assign  the  disposal  points  within  the  installation 
of  all  hazardous  and  nonhazardous  drill  cuttings,  contaminated  groundwater,  and 
contaminated  sampling  equipment. 

C.  Base  personnel  will  desigr.ate  an  equipment  staging  area. 

D.  Base  personnel  will  mark  underground  utilities  where  req-ired. 

E.  Base  personnel  will  designate  ar.  equipment  decontamination  area. 

F.  The  base  will  provide  space  for  trailer  wit.h  access  to  telephone  ano 
electrical  service. 


IV.  GOVE.PN'^iiN:  FUR.MSHED  P.PC.'ERTY:  No.ne 


V.  xvernment  points  of  contact 

USA.^'OEHL  Monitor 
Dee  Ann  Sanders 
USAFDE.HL/75 

BrooKS  AFB  TX  78235-5501 
AV  2«0-2’56 
(512)  536-2158 

3.  MAJCOM  Monitor 

Col  Jerry  Dougherty 
He  TAC/SGPS 

Langley  AFB  VA  23665-500’ 
AV  «32'3322 
.SO-;  76--3322 


2.  Base  Monitor 

1  Lt  Will iam  Shelter 
USAF  hosp  Tyndall 'SD-r 
Tyr. dall  AF5  FL  32-13-530^ 
AV 
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Extractable5  -  EPA  Methods  625  and  8270 


Base/Neutral  Extractables 


Acenaphthene 

Acenaphthylene 

Anthracene 

Aldrin 

Benzo (a )anthr acene 
Ben  zo  ( b )  f  1  uor  ant  hene 
Ben  zo  ( '< )  f  1  uor  ant  hen  e 
Benzo (a) pyrene 
Benzovghi )perylene 
Benzyl  butyl  phthalate 
b-BHC 
w-BHC 

Bis(2-ohloroethyl )ether 
Bis(2-chloroethoxy )methane 
Bis(2-ethylhexyl)phthalate 
Bis(2-chloroi50propyl)ether 
U'Bromophenyl  phenyl  ether 
Chlordane 

2-Chloronaphthalene 

ii'Chlorophenyl  phenyl  ether 

Chrysene 

i4,U'-DD0 

U,4'-DDE 

U, U’-DDT 

0 i ben 20 (a, h) anthracene 
Di-n-tjtyl phthalate 
1 , 3-Diohlorobenzene 
1 , 2-D icnlorobenzene 

1 ,  «'Dichlorobenzene 

3,  3  '-Dicnlo’'obenzidlne 
Cieidrir. 

Diethyl  phthalate 
Dimethyl  phthalate 

2,  ‘‘-Dinitrotoluene 
2 , 6  -D  i  r.itrotoluene 
Di-n-octyi phthalate 
Endosulfan  sulfate 
Endrin  aldehyde 

FI uor an there 
Fluor ere 
Heptachlor 
Heptachlo'-  epoxide 
He xachloro benzene 
He xacnlo-o butadiene 
He xacnloroethane 
Indeno( 1,2, 3-cd )pyrene 
Isophorone 


Naphthalene 

Nitrobenzene 

N-Nitrosodi-n- propyl amine 

PCB-1016 

PCB-1221 

PCB-1232 

PCB-12U2 

PCB-12«8 

PCB-125^ 

PCB-1260 
Phenanthrene 
Pyrene 
Toxa phene 

1 , 2,H-Trichlorobenzene 

Acid  Extractable? 

^-Chloro-3 "methyl  phenol 

2-Chlorophenol 

2, 4-Dicnlorophenol 

2, u-Dimethyl phenol 

2, U-Dinitrophenol 

2-Methyl-K,6-dinitro phenol 

2-Nitnophenol 

4-Nitrophenol 

Pentachlorophenol 

Phenol 

2,  4, 6-Trichlorophenol 


i 


Purgeable  Organic  Compound?  ~  EPA  Method?  601*602,  8010*8020,  and  82^0. 


Benzene 

Brociod  i  ch  1  or  on  et  han  e 

Bromoform 

Bromomethane 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2*Chloroethylvinyl  ether 
Chloroform 
Chloromethane 
01 brofflochloromethane 
1 , 2*0 ichlor obenzene 
1 , 3*Dichlorobenzene 
1 , u*Dichlorobenzene 
1 , 1 *0ichloroethane 
1 , 2-0 ichlor oethane 
1 , l*0ichloroethene 


tran?*1 ,2*Dichloroethene 
1 ,2*Dichloropropane 
ci?*l ,3“Dichloropropene 
trans*1 , 3~Dichloropropene 
Ethyl  benzene 
Methylene  chloride 
1 , 1 , 2,2*Tetrachloroethane 
Tetrachloroethene 
Toluene 

1,1, 1*Tr ichlor oethane 
1 , 1 ,2-Tri chloroethane 
Trichloroethene  (TCE) 

Tr i chi or  of 1 uor  omethan  e 
Vinyl  chloride 
ortho,  meta  and  para  xylene 
(8020  only) 


Acid  Extractable?  (E60^) 


A*Chloro“3“fflethyl phenol 
2-Chlorophenol 

chloro  phenol 
2, u-Dimethylphenol 
2, «*0initro phenol 
2*Methyl*i*,  6*dinitrophenol 
2*Nitrophenol 
u-Nitrophenol 
Pentachlorophenol 
Phenol 

2, u, 6-Trichlorophenol 


C-12 


^Metals  scan  in  water  shall  consist  of  an  ICP  scan  for  priority  pollutant  and 
other  aetals  using  E200.7  as  follows; 

Estimated  Detection 


Element 

Limit,  mg/£ 

Aluminum 

0.050 

Arsenic 

0.060 

Antimony 

0.035 

Barlm 

0.002 

Beryll ium 

0.001 

Boron 

0.010 

Cadmium 

0.008 

Calcium 

0.0'i5 

Chromium 

0.001 

Cobalt 

0.006 

Copper 

0.001 

Iron 

0.008 

Lead 

0.050 

Magnesi'um 

0.035 

Manganese 

0.002 

Molybdenum 

0.008 

Nickel 

0.01  0 

Potassium 

0.050 

Seleni urn 

0.090 

Silica  (SiOa) 

0.060 

Silver 

0.007 

Sodium 

0.030 

Thallium 

0.  10 

Vanadium 

0.008 

Z  inc 

0.0C3 

plus  metnod  E2U5,1  for  mercury,  with  a  detection  limit  of  0.00C2  mg/l.  Report 
all  results  as  ag/l. 

®£P  Toxicity  in  soil  f contaminated  drill  cuttings;  shall  be  determined  using 
procedures  specified  in  SW-8^6,  Test  Methods  for  Evaluating  Solid  Wastes,  2r.d 
Ed . 


’'‘Total  number  of  samples  includes  second-cclum.'.  oonfirmation  on  oC? 
samples  ;to  include  tne  fie*d  X  samples'. 


.eld 
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^Method  reference?  are  a?  follow?: 

"E"  Methods:  £100  through  E500  Methods 

(Water  Only)  Method?  for  Chemical  Analysis  of  Water  and  Wastes, 

EPA  Manual  600/K -79-020  (USEPA,  1983) 

E600  Series  Methods 

Method?  for  Organic  Chemical  Analysis  of  Municipal  and 

Industrial  Wastewater 

USEPA 

federal  Register,  Vol  U9,  Vo  209,  26  Get  1960 
E200.7  Method 

Inductively  Coupled  Plasma-Atomic  Emission  Spectrometer 
Method  for  Trace  Element  Analysis  of  Water  and  Wastes 
USEPA 

Federal  Register,  Vol  49,  No  209,  26  Oct  I98u 


"SW"  Methods:  Test  Methods  for  Evaluating  Solid  Waste,  Physical/Chemical 
Methods,  SW-846,  2nd  Edition  (USEPA,  1984) 

^PurgeaOle  aromatic  compounds  shall  &e  analyzed  using  method  SW8020  at  Zones  3 
and  9  (fuel  spill  areas),  so  that  xylene  can  be  included  among  the  analytes. 
All  other  analyses  for  purgeable  aromatics  shall  be  by  method  E802. 

^Detection  limits  for  all  parameters  analyzed  by  CC  shall  be  as  stated  in  tne 
respective  methods.  Report  results  for  organics  in  water  a?  ug/t;  in  soil  a? 
mg/'Kg.  Positive  identification  is  required  for  all  analytes  having 
concentration?  higher  than  the  method  detection  limit;  confirm  positive 
concentration?  by  second- column  GC.  Analytes  which  cannot  be  confirmed  shall 
be  reported  as  "Not  Detected"  in  the  body  of  the  report.  Include  the  '•esults 
of  both  first  and  second-column  data  in  the  appendix  of  tne  report.  Base  the 
quantification  of  confirmed  analytes  upon  the  first- column  analysis. 

'^Detection  limits  for  all  parameter?  analyzed  by  GC/MS  shall  be  as  stated  in 
the  respective  methods.  Report  results  for  organic?  in  water  a?  ug/l;  in  sc-l 
as  mg/ kg. 


®Report  result?  for  metal?  in  water  as  mg/l;  in  soil  as  m.g'<g.  Repc-t 
than  two  s.gnificar.t  figures  for  any  .metal?  ccncer.tr  =  tib,n . 


more 
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1  ANALYTICAL  METHODS,  DETECTION  LIMITS,  AND  NUMBER  OF 

WATER 

1  DETECTION  NO. 

SAMPLES 

TOTAL 

PARAMETER 

METHOD* 

LIMIT 

SAMPLES 

QA 

SAMPLES 

I  Purgeable  Organic  Compound.®  E601 

602 

C 

31 

3 

51'^ 

i 

£601 
SW5030/ 
SW8020°  - 

c 

1 1 

1 

18^ 

j  Ba?e/Neutrai  and  Acid 

j  Extractable  Organic 

Compounds 

E625 

d 

7 

1 

8 

>  ,  ^  r.. 

!  1 , 2-DiDrocoet!iane 

(EDB) 

E502.  1 

c 

1 1 

1 

•8^ 

Acid  Extractable 

Or ganics 

EbO** 

c 

16 

2 

2yn 

Petroleum  Hydrocarbons 

E^13.1 

lOOug/l 

32 

3 

35 

Lead 

E239.2 

0.005  mg/l® 

32 

3 

35 

j  Priority  Pollutant 

'  Metal  Scan 

1 

1 

E200.7 

E2a5.1 

SOILS 

DETECTION 

10 

NO. 

1 

1  < 

T  0 .  A  L 

1  PARAMETER 

METHOD* 

LIMIT 

SAMPLES 

SAMPLES 

1  Purgeable  Organic 

*  Compounds 

SW5030/ 

SW32y0 

d 

6 

1 

7 

j  Petrole-,-. 

1  Hydrooartor.s 

SW3350 

E-1  3. 1 

-■L/in  (j/  kg 

6 

• 

! 

SW3C5C/  50rrg.';<g- 

SW'-iEO 

6 

• 

E?  7ox:c:ty 

f 

SW-346 

g 

’  0 

1 

A-tac.^-.er.t  ' 
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VI.  In  addition  to  sequence  numbers  1,  5,  and  11  in  Attachment  1  to  the 
contract,  which  are  applicable  to  ail  orders,  the  sequence  numbers  listed  below 
are  applicable  to  this  order.  Also  shown  are  data  applicable  to  this  order. 


Sequence  No.  Para  No 

.  Block  10 

Block  11 

Block  12 

Block  13 

Block  1 4 

20  (TOP)  ID 

OTIME 

86  JUN  30 

86  JUL  1 

10 

7  (Health  &  IA3 

OTIME 

86  JUN  30 

86  JUL  1 

3 

Safety) 

3  (Prelim  IC2 

OTIME 

«  » 

3 

Data) 

2  (Cost)  ID6 

OTIME 

87JA.N09 

870CT09 

3 

n  (Tech  ID 

ONE/R 

86  DECO 9 

87  JAN09 

87  OCT09 

ft 

Report) 

1  u 

MONTHLY 

86  jUL  9 

86  JUL  10 

ft  ft  4 

3 

15 

MONTHLY 

86  JUL  9 

86  JUL  10 

ftftft 

3 

•Two  draft  reports  (25 

copies  of  each)  and  one 

final  report 

oC  copies 

plus  the 

original  camera  ready  copy)  are  required.  Incorporate  Air  Force  comments  into 
the  second  draft  and  final  reports  as  specified  by  the  USAFOEHL.  Supply  the 
JSAFOEHL  with  a  final  copy  of  the  first  draft,  second  draft,  and  final  reports 
for  acceptance  prior  to  distributior. .  Distribute  remaining  2w  copies  of  each 
draft  report  and  **9  copies  of  the  final  report  as  specified  by  the  USAFOEHL. 

••'Jpon  completion  of  the  total  analytical  effort  before  submission  of  tne  first 
draft  report. 

•••Submit  mcnthly  hereafter. 
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QUALITY  ASSURANCE  PLAN 


QUALITY  ASSURANCE  REPORT 
INSTALLATION  RESTORATION  PROGRAM 
PHASE  II,  STAGE  2 
TYNDALL  AIR  FORCE  BASE,  FLORIDA 


Prepared  for: 

R.  SCHULTZ 
ESE  Projecc  Manager 


Prepared  by: 

W.  COULOMBE 

ESE  Project  QA  Supervisor 


ESE.  No.  86-378-0700-2140 


March  1987 
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1.0  INTRODUCTION 

This  report  contains  results  of  QA  audits  conducted  during  Phase  II, 

Stage  2  activities  conducted  at  Tyndall  AFB,  Florida.  A  QA  supervisor 
was  assigned  to  this  project  from  ESE's  independent  QA  Division  to 
monitor  the  project  from  initiation  to  preparation  of  the  final  report. 

A  simplified  description  of  the  distinction  between  QA  and  QC  at  ESE  is 
as  follows: 

1.  QC  procedures  comprise  a  portion  of  the  total  integrated  QA 
program  and  are  performed  routinely  by  laboratory  analysts/ f ie Id 
personnel  to  obtain  a  prescribed  standard  of  performance 
(e.g.,  calibration  of  instruments),  and 

2.  QA  procedures  include  a  system  of  checks  to  verify  the  QC  by  an 
independent  auditor  (e.g.,  audit  the  calibration  procedure). 

A  summary  of  the  QA  activities  performed  for  the  project  is  as  follows: 

1.  Pre-sampling  system  audit; 

2.  Field  audit; 

3.  Laboratory  systems  audit;  and 

4.  Data  validation  of  analytical  field  groups  TYNDLl,  TYNDL2 , 
TYNDL3,  TYNDL4,  TYNDL5,  TYNDL6,  TYNDL7,  and  TYNDLS. 
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2.0  QUALITY  ASSURANCE  AUDITS 


A  pre-sampling  systems  audit  was  performed  on  Oct.  6,  1986,  through  a 
meeting  with  the  project  manager,  laboratory  coordinator,  field  team 
leader,  and  project  QA  supervisor.  The  Technical  Operations  Plan  (TOP) 
was  reviewed  with  these  key  project  members  to  assure  that  the  procedures 
described  in  Che  manual  would  be  implemented. 


A  QA  field  audit  was  performed  on  Oct.  16,  1986  by  the  project  QA 
supervisor.  Ground  water  sampling  was  observed  at  the  following  wells: 


Well  Designation 


Sample  No. 


T3-4 

T8-1 

T6-1 

T6-2 

T6-3 


TYNDL6*4 
TYNDL5*5 
TYNDL4* 1 
TYNDL4*2 
TYNDL4*3 


Well  development  was  observed  at  Well  T6-5. 


All  observed  field  activities  were  consistent  with  TOP  and  standard  ESE 
practice,  with  two  exceptions: 

1.  The  plan  states  that  new  monitoring  wells  will  be  allowed  to 
equilibrate  for  no  less  than  14  days  after  well  development 
(pg.  4-12).  A  3-day  minimum  equil ibrat ion  time  was  actually 
being  used.  According  to  the  Site  Geologist,  the  change  was 
approved  by  the  Air  Force. 

2.  Field  notes  were  being  recorded  in  pencil  during  the  ground 
water  monitoring.  The  field  team  leader  was  informed  that  ink 
was  required  and  Che  field  crew  immediately  switched  to  using 
pen. 


A  laboratory  systems  audit  was  performed  Jan.  23,  1987,  to  determine  if 
the  custody  procedures  from  field  to  laboratory  were  consistent  with  the 
requirements  of  Che  TOP.  Results  of  the  review  indicated  acceptable 
custody  documentation  procedures.  Standard  custody  procedures  include 
Che  following  activities. 
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The  field  team  sampler  or  leader  documents  the  sample  fraction  collected 
and  time  and  date  of  collection  onto  a  chain-of-custody  logsheet,  which 
is  routed  with  the  samples  to  the  laboratory.  The  laboratory  coordinator 
or  designate  checks  in  the  samples  and  assures  that  all  samples  on  the 
logsheet  have  been  received.  A  QA  Supervisor  verifies  that  Che  chain-of- 
cusCody  documentation  and  keypunching  of  sample  site  collection  dates  and 
times  are  correctly  entered  into  Che  computer  system. 
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3.0  QA  DATA  VALIDATION 

QA  data  validation  consists  of  the  following: 

1.  Selection  of  a  portion  of  the  reported  values  at  random  and 
tracing  through  the  raw  data  to  assure  that  all  calculations  are 
free  of  errors,  and  the  documentation  of  all  raw  data  is 
adequate  to  support  the  reported  values; 

2.  Verifying  that  all  samples  were  analyzed  within  contract 
required  holding  times; 

3.  Verifying  that  instruments  were  properly  calibrated; 

4.  Verifying  that  method  blanks,  standard  matrix  spike  duplicates, 
sample  matrix  spikes,  and  references  are  analyzed  at  the 
required  frequency  and  meet  standard  ESE  acceptance  criteria; 
and 

5.  Verify  that  the  analytical  methods  employed  were  consistent  with 
contract  r.;quirements . 

As  part  of  ESE's  standard  QC  program,  the  following  procedures  are 
followed : 

1.  Samples  are  analyzed  according  to  contract  requirements; 

2.  Each  analytical  lot  contains  three  standards  and  one  calibration 
blank  and  has  a  correlation  coefficient  >0.995  except  for  GC/MS 
and  ICAP  analysis,  where  a  one-point  standardization  is  used; 

3.  Each  analytical  lot  contains  one  control  spike  and  replicate 
spike  per  20  samples  and  one  sample  spike  per  20  samples  except 
for  GC/MS  analysis,  where  surrogate  compounds  are  spiked  into 
all  samples,  QC  samples  are  analyzed,  and  a  frequency  of  one 
control  spike  and  sample  spike  per  20  samples  are  analyzed;  and 

4.  Data  reduction  and  reporting  are  free  of  errors,  and  reported 
values  are  supported  by  the  raw  data. 

Field  QA  samples  are  part  of  the  field  sampling  effort.  Blind  duplicate 
samples  were  collected  at  a  frequency  of  10  percent  ox  all  the  samples 
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collected  with  the  same  matrix  during  a  field  effort.  QA  procedures 
employed  for  field  QA  samples  were  to  assure  that  the  duplicates  were 
collected  at  the  required  frequency  and  to  Investigate  discrepancies 
found  In  sample  duplicates. 

Tracing  through  the  raw  data  (Item  1)  revealed  no  calculation  errors,  and 
the  reported  values  were  adequately  supported  by  the  raw  data. 

Instruments  employed  In  the  analyses  were  properly  calibrated  (Item  3)  in 
accordance  with  EPA  requirements  and  the  analytical  methods  employed  met 
contract  requirements  (Item  S). 

Sample  holding  times  (Item  2)  were  determined  and  compared  to  the  current 
maximum  holding  times  specified  by  EPA  (see  Table  3~1 )  (Federal  Register, 
Vol.  49.  No.  209,  October  26,  1984,  revised  Vol.  50,  No.  3, 

January  4,  1985).  These  EPA  holding  time  requirements  apply  to  water 
samples  only;  however,  ESE  uses  the  time  as  a  goal  for  analysis  of  soil 
samples. 

All  water  samples  were  analyzed  within  holding  times  except  the  volatile 
fraction  (GC)  of  sample  TYNDL6*8  had  to  be  re-injected  due  to  carry-over 
from  a  previous  sample  (see  Table  3-2).  The  re-in jectlon  was  performed 
2  days  after  the  14-day  holding  time.  Resampling  was  not  warranted 
because  additional  data  for  this  sample  Is  available  for  sample  TYNDL6*5 
(a  field  duplicate)  and  the  second  column  analysis  (see  Table  3-3),  both 
run  within  holding  times. 

All  soil  samples  were  analyzed  within  the  holding  time  goals  except  the 
petroleum  hydrocarbon  fraction  for  samples  TYNDL'’*l,*2  which  exceeded  the 
28-day  holding  time  by  1  day.  EPTOX  holding  times  were  assessed  by 
applying  the  water  holding  times  to  the  leachate.  All  samples  were 
analyzed  within  holding  times  except  the  herbicide  fraction  which 
exceeded  the  7-day  extraction  holding  time  by  2  days. 
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Table  3-1.  EPA  Holding  Times  for  Parameters  Analyzed  During  Che  Tyndall 
AFB  Phase  II  Stage  2  Study 


Parameter 

EPA  Holding  Times 

Hydrocarbons 

28  days 

Metals  except  Hg 

6  months 

Hg 

28  days 

624  compounds 

14  days 

601/602  compounds 

14  days 

625  compounds 

7  days  to  extraction 

40  days  after  extraction 

EDB 

14  days 

608 

7  days  to  extraction 

40  days  after  extraction 

Herbicides 

7  days  to  extraction 

40  days  after  extraction 
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Table  3-2.  Holding  Times  for  Tyndall  Analytical  Data 


No.  of 


Sample  Number(s) 

ParaiieCers(s) 

Collection  Date 

Extraction  Date 

Analysis  Date 

Days 

•ra«Li*i 

hydrocarbons 

10/15/86 

11/12/86 

28 

TraDLl*! 

Pb 

10/15/86 

— 

11/25/86 

41 

■raou*i 

SU  8240 

10/15/86 

— 

10/23/86 

8 

Tni)U*2,3 

hydrocarbons 

10/16/86 

— 

11/12/86 

27 

•100.1*2 

Pb 

10/16/86 

— 

11/25/86 

40 

TO®U*2,3 

SU  8240 

10/16/86 

— 

10/24/86 

8 

100,1*3 

Pb 

10/16/86 

— 

01/22/87 

96 

100,2*1-4,9 

601/602 

10/14/86 

— 

10/21/86 

7 

1002*1-4,9 

hydrocarbons 

10/14/86 

— 

10/29/86 

15 

1002*1-3,9 

Pb 

10/14/86 

— 

11/25/86 

42 

1002*4 

Pb 

10/14/86 

— 

10/29/86 

15 

1002*5,7,8 

601/602 

10/22/86 

— 

10/29/86 

7 

1002*5,7,8 

hydrocarbons 

10/22/86 

— 

11/06/86 

15 

1002*5,7,8 

Pb 

10/22/86 

— 

11/25/86 

34 

TOOJ*l-4 

601/602 

10/13/86 

_ 

10/22/86 

9 

1003*1-4 

604 

10/13/86 

10/15/86 

10/20/86 

2/7 

1002*1-4 

ICAP  Batch  34%2 

10/13/86 

— 

11/23/86 

41 

1003*1-4 

ICAP  Batch  35477 

10/13/86 

— 

01/14/87 

92 

1002*1-4 

Hg 

10/13/86 

— 

10/30/86 

17 

1004*14,15 

601/602 

10/14/86 

_ 

10/23/86 

9 

1004*14,15 

604 

10/14/86 

10/20/86 

11/04/86 

6/15 

TOO>4*14,15 

hydrocarbcns 

10/14/86 

— 

10/28/86 

14 

1004*14,15 

Pb 

10/14/86 

— 

11/25/86 

42 

1004*1-3 

601/602 

10/16/86 

— 

10/27/86 

11 

TOO:>i*l-3 

604 

10/16/86 

10/20/86 

11/04/86 

4/15 

1004*1-3 

hydrocarbons 

10/16/86 

— 

10/29/86 

13 

1004*1-3 

Pb 

10/16/86 

— 

11/25/86 

40 

TOOi4*7-13 

601/602 

10/20/86 

— 

10/28/86 

8 

TOOA*7-13 

604 

10/20/86 

10/24/86 

11/06/86 

4/13 

1004*7-13 

hydrocarbons 

10/20/86 

— 

10/24/86 

4 

1004*7-13 

Pb 

10/20/86 

— 

11/25/86 

36 

1004*4,5 

601/602 

10/21/86 

— 

10/29/86 

8 

1004*4,5 

604 

10/21/86 

10/24/86 

11/06/86 

3/12 

1004*4,5 

hydrocarbons 

10/21/86 

— 

10/26/86 

5 

1004*4,5 

Pb 

10/21/86 

— 

11/25/86 

35 
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Table  3-2.  Holding  Tines  for  Tyndall  Analytical  Data  (Continued,  Page  2  of  3) 


No.  of 


Sample  NuBber(s) 

Paraneters(s) 

Collection  Date 

Extraction  Date 

Analysis  Date 

Days 

TnOL5*9,2 

601/602 

10/09/86 

10/21/86 

12 

TaOL5*9,2 

625 

10/09/86 

10/10/86 

11/06/86 

1/27 

TaeL5*9,2 

ICAP  Batch  34962 

10/09/86 

— 

11/23/86 

45 

'nNDL5*9,2 

Hg 

10/09/86 

— 

11/05/86 

27 

T«BL5*9,2 

As,  Be 

10/09/86 

— 

01/14/87 

93 

•TOiH.5*l,3,4 

601/602 

10/10/86 

— 

10/21/86 

11 

TT1CL5*1,3,4 

625 

10/10/86 

10/10/86 

11/06/86 

0/26 

TBra^*l,3,4 

ICAP  Batch  34962 

10/10/86 

— 

11/23/86 

44 

•raCL5*l,3.4 

Hg 

10/10/86 

— 

11/05/86 

26 

T«OL5*l,3,4 

As,  Be 

10/10/86 

— 

01/14/87 

96 

'raOL5*5 

601/602 

10/16/86 

— 

10/27/86 

11 

•re®L5*5 

625 

10/16/86 

10/21/86 

11/10/86 

5/20 

'ra«*5*5 

ICAP 

10/16/86 

02/23/87 

129 

TTNDL5*5 

Hg 

10/16/86 

— 

11/12/86 

27 

TnCL5^,8 

601/602 

10/17/86 

— 

10/27/86 

10 

TYMJL5*6,8 

625 

10/27/86 

10/21/86 

11/10/86 

4/19 

•nflCL5*6,8 

ICAP 

10/17/86 

02/23/87 

128 

TVlOL5*6,a 

Hg 

10/17/86 

— 

11/12/86 

26 

•rooL5*7 

601/602 

10/23/86 

— 

11/01/86 

9 

TYNDL3*7 

625 

10/23/86 

10/27/86 

11/09/86 

4/13 

TQCL5*7 

ICAP 

10/23/86 

12/01/86 

39 

■rooL5*7 

Hg 

10/23/86 

— 

11/19/86 

27 

•rflBL6*9,10 

601/602 

10/13/86 

10/22/86 

(neat) 

10/27/86 

(diluted) 

14 

T»IL6*9 

hydrocarbons 

10/13/86 

— 

10/22/86 

9 

TBCL6*10 

hydrocarbons 

10/13/86 

— 

10/30/86 

17 

TiaCL6*9,10 

EDB 

10/13/86 

— 

10/27/86 

14 

t™DL6*9,10 

Pb 

10/13/86 

— 

11/25/86 

43 

'raCL6*l-3 

601/602 

10/15/86 

— 

10/27/86 

•niOL6*l-3 

hydrocarbons 

10/15/86 

— 

10/30/86 

15 

rOIL6*l-3 

E2» 

10/15/86 

— 

10/27/86 

12 

•nt®L6*l,2 

Pb 

10/15/86 

— 

11/25/86 

41 

TBi]L6*3 

Pb 

10/15/86 

— 

12/12/86 

58 

•rai)L6>‘4 

601/602 

10/16/86 

— 

10/27/86 

11 

rfl®L6*4 

h^ocarbons 

10/16/86 

— 

10/30/86 

14 

TYNXiS^A 

ElB 

10/16/86 

— 

10/27/86 

11 

TiaOL6*4 

Pb 

10/16/86 

— 

11/25/86 

57 

'raOL6*5,6 

601/602 

10/17/86 

— 

10/30/86 

13 

T»I]L6*8 

601/602 

10/17/86 

11/01/86 

(neat) 

11/02/86 

(repeat) 

15* 

16* 

D-10 


D-USAF.l/rojP-VTHr.3 

03/18/87 


Table  >-2.  Holding  Times  for  Tyndall  Analytical  Data  (Continued,  Page  3  of  3) 


Saaple  Nijnber(s) 

Paraaecers(s) 

Collection 

Extraction  Date 

Analysis  Date 

No.  of 
Days 

T«BL6*5,6,8 

hydrocarbons 

10/17/86 

10/30/86 

13 

Tni*;6*5,6,8 

EDB 

10/17/86 

— 

10/27/86 

10 

TQ®L6*5,6,8 

Pb 

10/17/86 

— 

11/25/86 

56 

T»m*ll,12 

601/602 

10/21/86 

— 

10/29/86 

8 

T»tL6*ll,12 

h^ocarbons 

10/21/86 

— 

11/06/86 

16 

•raCL6*ll,12 

EDB 

10/21/86 

— 

10/27/86 

6 

'TOBL6*11,12 

Pb 

10/21/86 

— 

11/25/86 

35 

T1MIL6*7 

601/602 

10/23/86 

— 

11/01/86 

9 

1100^7 

h^ocarbons 

10/23/86 

— 

11/06/86 

7 

TTNDL6*7 

Pb 

10/23/86 

— 

12/12/86 

50 

rflBL7*l-3 

hydrocarbons 

10/14/86 

— 

11/12/86 

29t 

■nNDL7*l-3 

Pb 

10/14/86 

— 

11/25/86 

42 

T^lBL7n-3 

SU  8240 

10/14/86 

— 

10/22/86 

8 

EP  TCK  Extraction 

Tn«LS*l,2 

606 

10/14/86 

10/16/86 

10/20/86 

2/4 

■rojxs*i,2 

herbicides 

10/14/86 

10/23/86 

11/02/86 

9/lOt 

TOOLS*!, 2 

ICAP 

10/14/86 

— 

11/24/86 

41 

TOOLS*!  ,2 

Hg 

10/14/86 

— 

10/30/86 

16 

•raOLS*l,2 

Se 

10/14/86 

— 

12/09/86 

56 

TOOLS*! 

606 

10/21/86 

10/28/86 

11/28/86 

7/31 

TOOLS*! 

herbicides 

10/21/86 

10/23/86 

11/11/86 

2/19 

TOOLS*! 

ICAP 

10/21/86 

— 

11/24/86 

34 

TOOLS*! 

Hg 

10/21/86 

— 

10/30/86 

9 

TOOLS*! 

Se 

10/21/86 

— 

12/09/86 

49 

TOOLS*! 

As 

10/21/86 

— 

11/17/86 

27 

TOOLS*l,2 

As 

10/14/86 

■ 

11/17/86 

34 

^exceeds  EFA  holding  time. 

tExeseds  ESE  ii^nsed  holding  time  goal. 

Source:  ESE,  1987. 
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Table  3-3.  Holding  Times  for  First  and  Second  Column  Gas  Chromatograph 
Data  for  Tyndall  AFB 


Sample  Number 

Collection 

Date 

First  Column 
Analysis  Date 

No.  of 
Days 

Second  Column 
Analysis  Date 

No .  of 
Days 

TYNDL  2*4 

10/14/86 

10/21/86 

7 

10/28/86 

14 

TYNDL  2*7 

10/22/86 

10/24/86 

7 

10/30/86 

8 

TYNDL  2*8 

10/22/86 

10/24/86 

7 

10/31/86 

9 

TYNDL  2*9 

10/14/86 

10/21/86 

7 

10/28/86 

14 

TYNDL  3*3 

10/13/86 

10/22/86 

9 

10/27/86 

14 

TYNDL  3*4 

10/13/86 

10/22/86 

9 

10/27/86 

14 

TYNDL  4*2 

10/16/86 

10/27/86 

11 

10/29/86 

13 

TYNDL  4*3 

10/16/86 

10/27/86 

11 

10/29/86 

13 

TYNDL  4*4 

10/21/86 

10/29/86 

8 

10/31/86 

10 

TYNDL  4*5 

10/21/86 

10/29/86 

8 

10/31/86 

10 

TYiNDL  4*8 

10/20/86 

10/28/86 

8 

10/31/86 

11 

TYNDL  4*10 

10/20/86 

10/28/86 

8 

10/30/86 

10 

TYNDL  4*11 

10/20/86 

10/28/86 

8 

10/30/86 

10 

TYNDL  4*13 

10/20/86 

10/28/86 

8 

10/30/86 

10 

TYNDL  4*14 

10/14/86 

10/23/86 

9 

10/28/86 

14 

TYNDL  4*15 

10/14/86 

10/23/86 

9 

10/31/86 

17* 

TYNDL  5*4 

10/10/86 

10/21/86 

11 

10/27/86 

17* 

TiNDL  3*5 

10/16/86 

10/27/86 

I  1 

10/29/86 

13 

TYNDL  5*7 

10/23/86 

11/01/86 

9 

10/31/86 

8 

TYNDL  5*9 

10/09/86 

10/21/86 

12 

10/27/86 

18* 

TYNDL  6*2 

10/15/86 

10/27/86 

12 

10/29/86 

14 

TYNDL  6*5 

10/17/86 

10/30/86 

13 

10/29/86 

12 

TYNDL  6*6 

10/17/86 

10/30/86 

13 

10/29/86 

12 

TYNDL  6*7 

10/23/36 

11/01/86 

9 

10/31/86 

8 

TYNDL  6*8 

10/17/86 

11/02/86 

16* 

10/29/86 

12 

TYNDL  6*9 

10/13/86 

10/27/86 

14 

10/27/86 

14 

TYNDL  6*10 

10/13/86 

10/27/86 

14 

10/27/86 

14 

TYNDL  6*11 

10/21/86 

10/29/86 

8 

10/31/86 

10 

TYNDL  6*12 

10/21/86 

10/29/86 

8 

10/31/86 

10 

*Exceeds  holding  time. 
Source:  ESE,  1987. 
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Standard  matrix  (deionized  water/standard  soil)  spikes  are  used  to  assess 
the  precision  and  accuracy  of  Che  analytical  measurement  system  (Item  4). 
ESE's  standard  acceptance  criteria  (Table  3-4)  were  used  for  each 
parameter  analyzed.  All  standard  matrix  spikes  were  within  the  criteria. 
Internal  laboratory  QC  results  are  Included  in  Appendix  Q  of  this  report. 

Sample  matrix  spikes  are  run  to  determine  if  there  is  a  matrix 
interference.  All  sample  matrix  spikes  met  the  acceptance  criteria  with 
Che  following  exceptions: 


Sample  No. 

TYNDL4*1 

TYNDL4*4 

TYNDL2*9 


Parameter 


Recovery 

133 

131 

22 


Lead 

Lead 

Petroleum  Hydrocarbons 


The  control  spikes  associated  with  these  samples  were  acceptable 
Indicating  that  the  analytical  system  was  in  control  and  the  recoveries 
outside  Che  criteria  are  due  to  a  matrix  interference. 
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Table  3-4.  Precision  and  Accuracy  Criteria 


Parameter 


_ Method  Criteria _ 

Precision  Accuracy 

(Max  RPD)  (X  Recovery) 


Soil 


Petroleum  Hydrocarbons 

20 

70 

- 

125 

Lead 

20 

80 

- 

120 

Volatiles  (GCMS) 

Toluene-D(8) 

~ 

50 

- 

160 

Bromof luorobenzene 

— 

50 

- 

160 

1 , 2-Dichloroethane 

— 

50 

- 

160 

Water  Volatiles  (GC) 

Carbon  Tetrachloride 

31 

55 

- 

131 

1 , I-Dichloroethane 

30 

57 

- 

121 

1 , 2-Dichloroethane 

27 

63 

- 

135 

1,1, 1-Trichloroethane 

32 

53 

- 

125 

Ethylbenzene 

35 

48 

- 

144 

Toluene 

29 

59 

- 

135 

Xylene 

30 

56 

- 

134 

Petroleum  Hydrocarbons 

20 

70 

- 

125 

Phenolic  Compounds 

4-Chl’-3-Meth’Phenol 

41 

39 

- 

130 

2 , 4-Dinltrophenol 

53 

28 

- 

128 

Pentachlorophenol 

34 

48 

- 

122 

Phenol 

47 

33 

- 

130 

* 
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Table  3-4.  Precision  and  Accuracy  Criteria  (Continued,  Page  2  of  2). 


Parameter 

Method 

Precision 
(Max  RPD) 

Criteria 

Accuracy 
(X  Recovery) 

2-Chlorophenol 

34 

49  -  130 

Pentachlorophenol 

34 

48  -  122 

Metals 

20 

80  -  120 

Base  Neutral/Acids  (GCMS) 

Nltrobenzene-D( 5 ) 

39 

41  -  119 

2-Fluorobiphenyl 

37 

44  -  118 

Naphchalene-D(8) 

50 

30-120 

Phenol-D(5) 

80 

15  -  103 

2-Fluorophenol 

67 

20  -  140 

Notes ; 

1  R,  -  Rol 

Relative  Percent  Difference  (RPD)  -  75 - -  —  x  100 

(R^  *  R2/ 

2 

R\  and  R2  "  Concentration  at  Replicate  Control  SpiVte  1  and  2, 
respectively. 

90  Recovery  -  100  x  [(spike  sample  conc.)(sanple  *  spike  vol.)  -  (sanple  vol. )(sain)le  cone.)] 

(spike  cone. )( spike  voIubb) 


Source:  ESE,  1987. 
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l.O  POLICY  AND  RESPONSIBILITY 

The  purpose  of  this  safety  plan  Is  to  protect  Individuals  and  the 
environment  during  Installation  Restoration  Program  (IRP)  Phase  II, 
Stage  2  site  Investigative  activities  at  Tyndall  Air  Force  Base  (AFB). 
This  plan  Includes  preventive  and  protective  measures  against  health 
hazards,  fire  and  explosion  hazards,  and  mechanical  hazards  which  may 
exist  or  occur  during  field  and  laboratory  activities. 

It  is  the  policy  of  the  corporate  management  of  Environmental  Science 
and  Engineering,  Inc.  (ESE)  that  an  effective  health  and  safety  program 
be  Implemented  for  this  project  at  Tyndall  AFB  to  protect  Individuals 
and  Che  environment.  Each  and  every  Individual  at  the  site  must  regard 
and  conduct  himself  as  a  member  of  Che  “safety  team"  and  adhere  to  the 
prescribed  site  safety  plan  to  ensure  his  own  safety  as  well  as  chat  of 
his  fellow  workers  and  the  public. 

A  key  element  of  this  plan  Is  the  reliance  upon  Che  "buddy  system"  for 
all  site  activities  at  all  times.  This  system  requires  that  all 
activities  at  Che  sice  be  conducted  using  a  minimum  of  I-person  teams. 

Overall  responsibility  for  safety  during  the  site  Investigative 
activities  rests  with  the  Project  Manager.  His  responsibilities 
Include: 

1.  Preparing  an  effective  sice  and  laboratory  safety  plan  for  the 
project, 

2.  Categorizing  the  project  staff  as  to  the  levels  of  potential 
exposure  to  dangerous  levels  of  hazardous  saacarlals, 

3.  Assuring  that  adequate  and  appropriate  safety  training  and 
equipment  are  available  for  project  personnel, 

4.  Arranging  for  medical  examinations  for  specified  project 
personnel,  and 

5.  OeslgnaCing  a  Sice  Safety  Supervisor. 
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The  responslbiliclea  of  Che  Sice  Safecy  Supervisor  include: 

1.  Impletaencing  all  safecy  procedures  and  operacions  onslce; 

2.  Updacing  equipoenc  or  procedures  based  upon  new  informacion 
gachered  during  Che  sice  inspeccion; 

3.  Upgrading  or  dotragrading  che  levels  of  personnel  proceccion 
based  upon  sice  observacions  (dovmgrading  requires  che  approval 
of  che  Projecc  Manager); 

4.  Oeceralning  and  poscing  locaclons  and  rouces  co  medical  faclli- 
cles,  including  poison  concrol  cancers  and  arranging  emergency 
cransporcacion  co  medical  facilicies  (as  required); 

5.  Noclfying  (as  required)  local  public  emergency  officers  (t.e., 
police  and  fire  deparcmenc)  of  che  naCure  of  che  csam' s 
operacions,  and  making  emergency  celephone  numbers  available  co 
all  ceam  members; 

6.  Assuring  chac  ac  lease  one  member  of  che  field  ceam  is  avail¬ 
able  Co  scay  behind  and  nocify  emergency  services  if  che  Sice 
Safecy  Supervisor  muse  encer  an  area  of  maximum  hazard  or  only 
encerlng  chis  area  afcer  he  has  nocifled  emergency  services 
(police  deparcmenc); 

7.  Observing  work  parcy  members  for  sympeoms  of  exposure  or 
scress;  and 

3.  Arranging  for  che  availabilicy  of  emergency  medical  care  and 
firsc  aid,  as  necessary  onslce. 

The  Sice  Safecy  Supervisor  has  che  ulcimace  responsibllicy  co  scop  any 
operacion  chac  chreacens  che  healch  or  safecy  of  che  ceam  or  surrounding 
populace  or  causes  signiflcanc  adverse  iapacc  Co  che  envlronmenc. 

The  responslbilicies  of  che  Field  Team  Leadei  include: 

1.  Assuring  and  enforcing  compliance  wich  che  Projecc  Safecy 
Plan, 
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2.  Coatrolling  site  entry  of  unauthorized  personnel  or 
coordinating  with  United  States  Air  Force  (USAF)-  authorities  to 
limit  site  access, 

3.  Coordinating  site  activities  such  that  they  may  be  performed  in 
an  efficient  and  safe  manner  consistent  with  the  Project  Safety 
Plan, 

4.  Enforcing  Che  "buddy  system'*  onsite,  and 

5.  Assuring  Che  ready  access  and  availability  of  all  safety 
equlpmenc> 

The  responsibilities  of  all  personnel  onsite  Include: 

1.  Complying  with  all  aspects  of  Che  Project  Safety  Plan, 

Including  strict  adherence  to  the  "buddy  system;’ 

2.  Obeying  the  orders  of  the  Field  Team  Leader  and  Che  Sice  Safety 
Supervisor;  and 

3.  Notifying  the  Field  Team  Leader  or  Sice  Safety  Supervisor  of 
hazardous  or  potentially  hazardous  Incidents  or  working 
situations. 
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2  .0  SITE  CHARACTERIZATION  AND  SPECIFIC  SAfETY  PLAN 
Descrlpcive  decall  on  Tyndall  APB  is  given  In  Table  2-1,  "rhe  various 
procedures  and  precauclons  chat  vlll  be  followed  in  assuring  preserva- 
cion  of  health  and  safety  during  all  sice  activities  are  presented  in 
Che  plan.  The  recommended  safety  precautions  and  procedures  presented 
are  baaed  on  a  thorough  evaluation  of  the  literature  and  an  assessment 
of  the  potential  hazards  at  the  sice,  including: 

1.  The  types  of  materials  present  at  the  site, 

2.  The  physical  description  of  the  site, 

3.  The  routes  of  potential  exposure, 

4.  The  anticipated  levels  of  hazardous  materials  present, 

3.  The  acceptabla  levels  of  exposure  as  prescribed  by  the 

Occupational  Safety  and  Health  Administration  (OSHA)  and  SPA, 

6.  The  duration  of  potential  exposure,  and 

7,  The  mitigation  of  potential  exposure  by  existing  routine 
laboratory  and  field  safety  practices. 

Guidance  for  the  determination  of  the  hazard  potential  of  chemical 
compounds  was  obtained  from  the  following  sources: 

Identification  and  Listing  of  Hazardous  Waste,  40  CFB,  Part  261. 

Dangerous  Properties  of  Industrial  Materials,  5ch  Ed.,  S.  Irving 
Sax,  1979. 

Threshold  Limit  Values  to  Chemical  Substances  and  Physical  Agents 
in  the  Workroom  Environment,  ACGIH,  1984. 
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Table  2-1*  Site  Safety  Plan 


General  Inforaaclon 


Site:  Tyndall  AFB 

Location:  Panama  City,  Florida 

Field  Work  Tasks:  Geographical  Survey 

Installation  of  Monitoring  Wells 
Surveying  Well  Locations 
Surface  Water  and  Sediment  Sampling 
Ground  Water  Sampling 
Soil  Sampling 

Work  Date  (Planned):  October  1986 

Site  Characteristics:  Tyndall  AFB  can  be  described  as  a  Low  hazard 
area.  Although  expected  air  concentrations  are  Low,  personnel 
should  be  careful  about  skin  contact  with  waters  and  sediments. 

Status:  Active  Air  Force  Base 

Known  Chemical  Hazards  Onsite:  Organics,  Heavy  Metals,  PhenoLics 

Characteristics  of  Waste  Onsite: 

States:  Liquid  and  Solid 

Hazards:  Corrosive,  Ignltable,  Volatile,  Toxic,  Unknown 

Hazard  Evaluation;  Level  D  protection  is  required  unless  air 
monitoring  reveals  any  appreciable  air  levels  of  organics  during  the 
preliminary  survey.  Due  to  the  presence  of  petroleum  products,  care 
should  be  exercised  in  walking  near  site  areas  to  prevent  injury  or 
contamination.  Air  monitoring  for  airborne  organics  will  be 
conducted  on  a  daily  basis  during  well  drilling  and  sampling 
activities. 

Personal  Protective  Equipment:  Many  different  job  functions  are 
involved  in  this  investigation.  Each  job  presents  a  special  sec  of 
circumstances  with  varying  personal  protection  equipment  (?PE) 
needs.  The  following  narrative  describes  the  specific  PPE  for  each 
operation. 

1.  Well  Drilling 

a.  Hard  hats  will  be  worn  at  all  times  in  the  vicinity  of  the 
drilling  rig. 

b.  Goggles  or  safety  glasses  will  be  worn  at  all  times. 

c.  Safety  shoes  will  be  worn  In  the  vicinity  jf  the  rig. 


E-7 


WRTIRP-S.3/VTB8.5 

09/16/86 


Table  2-1.  Sice  Safety  Plan  (Continued,  Page  2  of  4) 


d.  Gloves  (fill  be  worn  to  protect  hands  from  cables,  etc. 

These  gloves  should  fit  tightly  to  avoid  getting  caught  in 
machinery. 

e.  No  loose-fitting  clothing  or  free  long  hair  Is  permitted 
near  Che  rig. 

f.  Hands  will  be  kept  out  of  the  way  of  aiovtng  parts  of  the 
machinery  when  drilling  is  in  progress. 

g.  Daily  inspection  of  all  ropes,  cables,  bolts,  and  moving 
parts  of  Che  rig  is  mandatory. 

h.  A  first  aid  kit  and  fire  extinguisher  will  be  available  at 
all  times. 

1.  Rubber  gloves  will  be  worn  during  well  development  to  avoid 
direct  contact  with  contaminated  water. 

j.  Organic  vapor  respirators  (half-mask,  air-purifying  type) 
are  to  be  Issued  to  all  personnel  participating  in  drilling 
operations.  These  respirators  are  to  be  immediately 
accessible  to  each  person  at  all  well  sices. 

k.  Fresh  cartridges  shall  be  placed  in  organic  vapor  masks  as 
needed.  The  guidelines  regarding  frequency  of  change  of 
canisters  shall  be  strictly  observed.  Cartridges  should  be 
changed  when  odors  become  noticeable  or  breaching  resistance 
becomes  significant. 

l.  The  water  supply  available  for  drilling  use  shall  be 
maintained  in  a  ready  state  to  wash  down  any  personnel 
receiving  significant  accidental  exposure  to  gases  or  oapors 
emanating  from  Che  ground. 

m.  One  self-contained  breaching  apparatus  (SCBA)  uni;  shall  be 
immediately  available  for  emergency  use  during  well  drilling 
operations  in  areas  of  greatest  potential  contamination. 

n.  All  crews  will  consist  of  at  least  two  persons. 

0.  There  will  be  no  smoking  except  in  the  command  post  area  or 
inside  vehicles.  In  no  case  will  smoking  materials  or 
matches  be  disposed  of  onsite  except  in  proper  ashtrays. 

p.  No  drilling  will  occur  during  impending  electrical  storms. 

q.  Cotton  coveralls  or  disposable  Tyvek*  suits  or  equivalent 
should  be  worn  at  all  times  during  drilling  operations. 

2.  Surface  Water  and  Ground  Water  Sampling 

a.  Surface  water  and  ground  water  sampling  involve  the  handling 
of  water  containing  unknown  amounts  of  chemical 
contaminants.  Safety  glasses  and  safety  shoes  are  to  be 
worn  at  all  times. 

b.  Organic  vapor  air-purifying  respirators  of  the  half-mask 
type  must  be  available  if  needed.  Disposable  Tyvek*, 
chemically  resistant  outer  cloches  will  be  worn  to  minimize 
body  contact  with  contaminated  water. 
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Table  2-1. 


Sice  Safecy  Plan  (Continued,  Page  3  of  4) 


c>  If  strong  odors  of  organics  are  detected,  the  respirator 
should  be  worn  as  a  precautionary  measure. 

d.  Impermeable  gloves  will  be  worn  to  prevent  slcln  contact 
whenever  handling  the  waste  samples. 

e.  Collectable  samples  oust  be  closed  Co  the  atmosphere  as  soon 
as  practical  to  lessen  Inhalation  hazards. 

f.  This  sampling  Job  requires  Level  D  protection,  and  more 
detail  la  provided  In  a  later  section. 

3.  Soil/Sludge/ Sediment  Sampling 

a.  Soils,  sludges,  and  sediments  may  be  sources  of  concentrated 
toxic  heavy  metals.  Care  must  be  taken  to  prevent  skin 
contact. 

b.  Additional  precautions  are  similar  to  the  section  on  surface 
water  sampling. 

c.  All  soil,  sludge,  and  sediment  sampling  requires  Level  0 
protection. 

WORK  SCHEDULE  LLMITATIONS 

1.  All  work  will  be  completed  in  daylight  hours  only. 

Surveillance  Equipment  and  Materials:  Explosimeter ,  phocoionization 
detector,  various  vapor  and  gas  detector  cubes  and  hand  punps, 
personal  sampling  pumps  with  organic  vapor  adsorption  cubes,  Centurv 
OVA 

Oecontamlnaclon  Procedures: 

1.  Wash  and  rinse  with  approved  water  source  at  station  located 

strategically  between  sices  and  command  post. 

Emergency  Precautions; 

Acute  Exposure  Symptoms 

Chemical  splash  to  skin 
Chemical  splash  to  eyes 
Unconsciousness— vapor 

inhalation 


First  .Aid 

10“  CO  15“minute  water  flush,  evaluate 
15-minuce  water  flush,  evaluate 
Remove  affected  individual  to  clean 
area,  administer  cardiopulmonary 
resuscitation  (CPR),  artificial 
respiration,  or  oxygen,  as  necessary, 
and  evaluate. 
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Table  Sice  Safety  Plan  (Continued,  Page  4  of  4) 


EQUIPHENT  CHECKOUT 

SCBA  X  Cylinders 

Air-Purifying  Respirator  X  Cartridges 

Explosiaeter  Vapor  Detector  ___  Eye  Wash  Kit 

O2  Indicator  _  First  Aid  Kit 

Air  Sample  Pump  and  Tubes  Drinking  Water  Supply 

Radiation  Survey  Meter  ____  Personal  Clothing 

Radiation  Contamination  Meter  ___  Decontamination  Materials 
Other:  Fire  Extinguishers,  Scram  Emergency  Escape  Unit 

Approved  by: 


Source:  ESE,  1985. 
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3.0  CONTINGENCY  PLANS 

3. 1  FIRS  CONTROL 

Flammable  macerlals  are  known  co  be  scored  ac  some  sices.  No  smoking 
will  be  allowed  in  chese  areas.  Fire  exclnguishers  (10  '^ABC) ,  buckecs, 
and  shovels  will  be  available  ac  drilling  sices  and  ac  Che  command  pose 
for  use  on  small  fires.  The  Sice  Safecy  Supervisor  will  pose  Che 
Celephone  number  of  che  nearesc  fire  scacion  and  local  Law  enforcemenc 
agencies  In  case  of  a  major  fire  emergency. 

3.2  SPILL  CONTROL 

The  chances  of  a  chemical  spill  are  minimal  ac  chis  sice.  In  che  evenc 
a  drum  rupCures  and  ics  concencs  spill,  che  Sice  Safecy  Supervisor  and 
Field  Team  Leader  will  be  noclfied  immediacely.  The  imporcanc  factors 
are  chac  no  personnel  are  overexposed  co  vapors,  gases,  or  miscs,  and 
chac  che  liquid  does  not  Ignice.  Wasce  spillage  muse  noc  be  allowed  co 
contaminace  any  local  water  source.  Small  dikes  will  be  erected  co 
contain  spills,  if  necessary,  uncil  proper  disposal  can  be  completed. 
Subsequent  co  cleanup  activlcies,  the  Sice  Safety  Supervisor  will  survey 
che  area  Co  ensure  chac  no  toxic  or  explosive  vapors  remain. 

3.3.  ACCIDE.NTS  AND  ACCIDENT  REPORTING 

All  accidents  must  be  reported  to  che  Sice  Safecy  Supervisor  immedi¬ 
ately.  Prompt  reporting  is  essential  Co  che  prevention  of  future 
incidents  in  addition  co  che  well  being  of  che  affected  individual  dc 
individuals.  The  Sice  Safecy  Supervisor  will  nocify  che  Project  :-lanager 
of  any  serious  accidents.  The  Site  Safecy  Supervisor  or  ocher  key 
members  of  che  field  team  will  be  trained  in  first  aid  and  cardiopul¬ 
monary  resuscicacion  (CPR).  Firsc  aid  will  be  administered  co  affected 
personnel  under  che  direccioo  of  che  Site  Safecy  Supervisor.  For 
serious  accidents,  che  nearesc  ambulance  service  will  be  concacced  for 
transport  of  injured  personnel  co  che  local  hospital.  The  Site  Safety 
Supervisor  -will  have  established  contact  and  liasion  wich  medical 
authorities  at  a  nearby  medical  facility  whose  personnel  will  be 
knowledgeable  of  Che  activlcies  of  che  field  team.  Telephone  numbers 
and  addresses  of  ambulance  and  medical  services  will  be  posted  onsite. 
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4  .0  AIR  MONITORING 

An  air  nonlcoring  program  la  paramounc  co  che  well  being  of  onslce  and 
offslce  personnel.  A  preliminary  survey  will  be  made  prior  to  che 
Iniciacion  of  any  site  work.  This  survey  will  be  conducced  with  a 
Century  Organic  Vapor  detector,  an  explosimeter,  and  a  radiation  survey 
meter.  Once  this  survey  has  been  completed,  adjustments  to  che  types  of 
personal  protective  equipment  needed  may  be  necessary. 

In  addition  to  this  preliminary  sice  survey,  air  monitoring  may  be 
continued  on  at  least  a  daily  basis  and  more  often,  if  onsite  conditions 
proved  unstable  during  che  field  activities.  Veil  drilling  operations 
will  be  monitored  several  times  during  the  drilling  activities  to  assure 
that  che  level  of  personnel  protection  is  adequate.  Based  on  this 
survey,  che  level  of  protection  may  be  upgraded.  The  Sica  Safety 
Supervisor  will  be  present  in  che  vicinity  of  all  hazardous  operations 
to  make  on-the-spot  mesuremencs  as  necessary.  Long-term  personal  air 
monlcocing  will  be  performed  only  if  survey  instruments  show  significant 
[greater  chan  30  parts  per  million  (ppm)  total  organic  vapor]  air  levels 
for  sustained  periods.  This  equipment  will  be  available  at  the  site  ^'^r 
use.  All  air  monitoring  results  will  be  recorded  and  will  become  part 
of  Che  permanent  record. 
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5 .0  PERSONAL  PROTECTIVE  EQUIPMENT  LEVELS 
5.1  PERSONAL  PROTECTIVE  EQUIPMENT— LEVEL  A 

1.  Open-circuit,  pressure-demand,  self-contained  breathing 
apparatus  (SCBA); 

2.  Totally  encapsulated  suit; 

3.  Cloves,  inner  (surgical  type); 

4.  Gloves,  outer,  chemical  protective; 

5.  Boots,  chemical  protective,  steel  toe  and  shank;  and 

6.  Booties,  chemical  protective. 


Criteria 

1.  Sites  known  to  contain  hazards  which: 

a.  Require  the  highest  level  of  respiratory  protection  ,3S 
stated  above), 

b.  Will  cause  illness  as  a  result  of  personal  exposure, 

c.  Permit  a  reasonable  determination  that  personal  exposure 
could  occur  to  any  part  of  the  body;  or 

2.  Sites  for  which  the  Project  :danager  and/or  Site  Safety 
Supervisor  make  a  reasonable  determination  that,  based  00  tbe 
lac:x  of  information  to  the  contrary,  the  site  may  oe  oesc-ioed 
as  stated  directly  above. 

5  .2  PERSONAL  PROTECTIVE  EQUIPMENT — LEVEL  3 
L.  Open-circuit,  pressure-demand  SCBA, 

2.  Chemical  protective 

a.  Overalls  and  long-sleeved  jacixet,  or 

b.  Coveralls; 

3.  Gloves,  inner  (surgical  type); 

•*.  Gloves,  Outer,  chemical  protective; 

0.  Boots,  chemical  protective,  steel  toe  and  snanx;  and 
o.  Booties,  chemical  protective. 
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Criteria 

1.  Sices  knovm  to  contain  hazards  which  contain  the  highest  Level 
of  respiratory  protection  as  stated  above  and  which: 

a.  Will  cause  Illness  as  a  result  of  personal  exposure, 

b.  Pertaic  a  reasonable  determination  that  personal  exposure 
could  occur  to  any  part  of  the  body  not  covered  by  Level  3 
protective  clothing  is  unlikely;  and 

2.  Sices  for  which  the  Project  Manager  and/or  Sice  Safety 
Supervisor  make  a  reasonable  determination  chat,  based  on  the 
lack  of  information  to  the  contrary,  the  sice  may  be  described 
as  stated  directly  above. 

5.3  PERSONAL  PROTECTIVE  CLOTHING — LEVEL  C 

1.  Full  face-piece  air  purifying  respirator; 

2.  Emergency  escape  oxygen  pack  (carried); 

3.  Chemical  protective 

a.  Overalls  and  long-sleeved  jacket,  or 

b.  Coveralls; 

■4.  Gloves,  inner  (surgical  type); 

5.  Gloves,  outer,  chemical  protective; 

6.  Soots,  chemical  protective,  steel  toe  and  shank;  and 

7.  Booties,  chemical  protective. 

Criteria 

1.  Sites  known  to  contain  hazards  which: 

a.  Go  not  require  a  level  of  respiratory  protection  greater 
than  the  level  afforded  by  lir-purif ying  respiratsrs 
(nominal  protection  of  10)  as  stated  above, 

b.  Will  cause  Illness  as  a  result  of  personal  exposure,  or 

c.  Permit  a  reasonable  determination  that  personal  exposure 
areas  of  the  body  not  covered  by  Level  C  protective 
clothing  is  unlikely;  and 
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2.  Sices  for  which  che  Project  Manager  and/or  Sice  Safety 

Supervisor  mak.e  a  reasonable  decaminacion  chat,  based  on  che 
Lack  of  information  to  Che  contrary,  the  sice  aay  be  described 
as  stated  directly  above. 

5  PERSONAL  PROTECTIVE  EQUIPMENT--LEVEL  D 
L.  Coveralls,  cotton; 

2.  Boocs/shoes,  safety, 

3.  Safety  glasses; 

•i.  Hard  hat  with  optional  face  shield;  and 
5.  Air-purifying  respirator  (readily  available). 

Criteria 

Sices  where  che  Project  ^ianager  and/or  Sice  Safety  Supervisor  Take  a 
reasonable  determination  that  hazards  due  to  exposure  Co  hazardous 
materlais  are  unlikely. 

5  .3.  ADOITIONAL  PERSONAL  PROTECTION 
In  addition  to  personal  protective  equipment,  field  personnel  having 
duties  on  or  near  che  hazard  site  should  have  ready  access  to: 

1.  A  fully  stocked,  industrial-size,  first  aid  kit; 

2.  An  eyewash  kit; 

3.  At  least  3  gallons  (gal)  of  potable  water  in  a  pressurized 
container  to  permit  decontamination  in  event  of  accidental  sKin 
or  eye  contact  with  chemicals; 

Field  tnscruaencacion  (Geiger  counter,  oxygen  -aecers,  explosion 
meters,  ?H  aecers,  photoionizacion  aecers,  etc.;;  and 

3.  Litmus  paper. 
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APPENDIX  F 

MONITOR  WELL  CONSTRUCTION  SUMMARY 


Well 

Designation 

Total 

Length 

(ft) 

Screen 

Length 

(ft) 

Screened 

Interval* 

(ft) 

Casing 

Length! 

(ft) 

Casing 

Interval* 

(ft) 

LH2-8 

21.2 

15 

-3.5 

to  -18.5 

6.2 

+2.2 

to  -3.5 

LH2-9 

22.2 

15 

-3.5 

to  -18.5 

7.2 

+3.2 

to  -3.5 

T3-5 

21.0 

15 

-3.0 

to  -18.0 

6.0 

+2.5 

to  -3.0 

T3-6 

21.0 

15 

-3.5 

to  -18.5 

6.0 

+2.0 

to  -3.5 

T3-7 

23.1 

15 

-4.0 

to  -19.0 

8.1 

+3.6 

to  -4.0 

T6-4 

21.2 

15 

-3.5 

to  -18.5 

6.2 

+2.2 

to  -3.5 

T6-5 

22.7 

15 

-4.0 

to  -19.0 

7.7 

+3.2 

to  -4.0 

T8-3 

20.0 

15 

-2.0 

to  -17.0 

5.0 

+2.5 

to  -2.0 

T8-4 

22.8 

15 

-3.5 

to  -18.5 

7.8 

+  3.8 

to  -3.5 

T9-3 

22.3 

15 

-4.0 

to  -19.0 

7.3 

+2.3 

to  -4.0 

T9-4 

21.2 

15 

-3.0 

to  -18.0 

6.2 

+2.2 

to  -3.0 

TlO-1 

23.3 

15 

-4.5 

to  -19.5 

8.3 

+3.3 

to  -4.5 

TlO-2 

22. C 

15 

-4.3 

to  -19.3 

7.6 

+2.6 

to  -4.3 

TlO-3 

22.2 

15 

-4.5 

to  -19.5 

7.2 

+2.2 

to  -4.5 

Tll-l 

22.3 

15 

-4.5 

to  -19.5 

7.2 

+2.3 

to  -4. 5 

Tll-2 

22.2 

15 

-4.0 

to  -19.0 

7.2 

+2.2 

to  -4.0 

Tll-3 

22.2 

15 

-3.5 

to  -13.5 

7.2 

+2.2 

to  -3.5 

TOTALS 

373.5 

255.0 

118.5 

^Jte:  Monicor  veil  construction  sunaneries  for  wells  installed  during  the 

Phase  II,  Stage  1  investigation  are  included  in  Thiess  ££  al . , 
198A. 

*Screened  interval  and  cased  interval  referenced  to  ground  level, 
teasing  length  also  includes  bottom  plug  as  well  as  casing  interval 
listed. 

Source;  ESE,  1987. 


F-1 


Boring  No 


Depth 

(feet) 


0.0- iff 


I  'S-g  S' 


5.^-ro 


SO-19.0 


If  e.  »q.o 


Lithology,  Color 


l*«v«  ,<4***^  ,  rA^Siye 

20"  /‘OM^iMg aI^om  of  ^\oci,f  ' 

■fo  -  2  •  S  ^4-.  W*  V  I 


Sketch  of 
Construction 


Standard  Penetratic 
Blow  Count 


^  ^  -  5r 


1-  s  -1 .  s 


^  ,  f  .*4r  ' -I’D  .  .  d*', 

P»„w  aHt^cUcI 

■plAr^pt.  ,  lo»Vt,  ^  I 

NVi'iAj  ^ 

'»'cV,  U«.t«LoMS 

I  5^3/0^) 

‘poon.U^  b«F^ 

/z  ^  pllVifl't  I  loovt 

In  tiocj  <3L^M.jS«U«<4tri 

\cxeVou4  'A  ^  . 

^A*<c\  fo-e^A«v«. 

!  15'  -2o*4»  T.  Mod . 

c^nA.d».<J|  ^  .  k>r«w<  lOltCU^l^ 

NoV-L  s).  pi fit,  Htd  tUuvL 

’ 

1  SamC^  ^  f.Mt  -  |»-  icMK  a  it.^ 

Mod  a^AcWl  dAo\c 

5^31  \,  -25-/.  y.lV^sl  Uw 

kd 

ENb  or  BoCinIG-  t 


Sre 


'tniierr ;  Fnvf  ronmental  Science  and  Engineerin 


F-2 


MONITOR  WELL  CONSTRUCTION 


Logged  By:  Jott^ANA  _ 


Drilling  Contractor  ESc _ 

Driller's  Nsme;  ’TTIOMAS" 

Well  Number  t-K  X  -  -g 


Client:  O^HL  -  1  MNDAtL. 

I  oeation-  «»  2.  -  LMiUm  t-^v 

Job  Number: _ 

Date/Time:  Start 


Comments  (Lost  circulation  interral.  Water  level  cltangas.  Hole  collapse  interval.  etc.|: 


m  ^  Finish  /c//S~/gC» 


Depths  in  Reference 
to  Ground  Level 

Topol  +2. Ms' 

Protective  Casing — • - 


Top  of  Well  Casing . 


421 


Top  of  Cement- 


<S-.b:.£SSnSd 


Bottom  of  _  I  _  I 

Protective  Casing-  “  ' '  ' 


Ground  Water  - 


-M.Q' 


Top  of 

Bentonite  Seal  - 


-  i.l 


Top  of  Gravel  Pack- 
Top  of  Screen - 


-  2.’?' 


Bottom  of  Screen - 

Total  Depth - 

of  Bore  Hole 


O' 


k 


■  vi  - 

k 


k 


TUatvviifci 

?\wO 

F-3  -> 


Locking  Cap 

Protective  Pipe  C'*!  t  /  '• 
Type,  DlamatHf  y  Ic 

Cement/Gravul  Pad 


Type  ol  Grout 


T  X 


Casi 


rll.  ScH  MO  ?v<CrTPt-LO<^ 

Olamaff  M  "  T  ■  to 

Couplings; 

Tvo.  FLviSl4  -T>fgeAt^EtS 

N  umber  3 _  _ _ 

Depths  -  S",  -  -  T  ^ 

•  Type  ol  Plii>;  HghkTON  ITE  ^eVLcT^ 

•  Gravel  Pack;  CP 

Matenal  puhr^T  3^NT 


-(O-MC^TVi-lOcN 

Dlameff 

Length  f  S'  -f-f  . 

Slot  P  re  Q.QIO"  _ 


Bore  Hole  Diameter  ^2 


NOT  TO  SCALE 


/o/tr/yc, 

'  DATE 


SOURCE:  Envlronincncal  Science' and  Ea.;ineerlng,  Inc.,  198( 


Boring  No. 


LH2-S 


Screen  Length  I S ' 
Diameter  ‘M‘*  T.*^. 

Casing  Length  *7«2 
Diameter  M  '*  ■ 

Date  Start  tO 
Contractor 


Location  Coordinates  N 


Mat '  1  ScV\ 'ioWC-  Filter  Materials 


Mat'l 


_Finish_ 

Driller  P  AT’Uo-.^^-s 


Grout  Type  T^p?  I 
Development _ 

Static  Water  Level  4-  I.LQ*  KSu  Cu?  ZL.  . 
Top  of  Well  Elevation  Y  ^  MSU _ 


Drill  Type  Mollccj  StvM  Avccn 


Depth 

(feet) 


Lithology,  Color 


Sketch  of 
Construction 


Standard  Penetration. 
Blow  Count 


0.0-  i.-r 


3.T-C.0 


—  f®/o  |>ooaU^ 

<i\c.  G"- 

VioMtaor^ 

1 1 .  4« -  Wu  ^4-  WHCl/i' 

to”'^  j  No^  -  4»  -  . 

1«K> sa.  j  » t»V 

-f.me 

woU«  Vx 


3>  -  3  -  C, 


i6. 


va.  .  Ko 


i.sf’  -K* 


S-“|-\‘?-Z0 


See 


MA»Si<e  We^itHc.  AHacIx^cI 


j  SiM<<\  ,  COM^laayfA  ^Gko> 
A’VoO'I'f 

|>oOft^  C^ClAcl>4  ^  IV.  trow»4 

,  si. 

j  ■sArLeA  Uc\ 

SI'A  SA»eA 

Stlf^  rao<i-  <^aAci<c^, 
clW.  UovJM 

•5V  -  -Ixj  -  p^f»sV%t  J 

cUwSc.^  WAj  HnvJ 

<2ci\Gi'**q  ^  ^  ?Pn\ 


Boring  No.  Ln^~n  ICoMriM^CO 


Location  Coordinates  N 


E  \  ,l^3\JSZ2..*8 


Screen  Length  I S  * 
Diameter  ‘M‘*  T.'^i 

Casing  Length  T  -  Z  * 
Diameter  M '*  ■ 

Date  Start  tO  lO 
Contractor 


Sample 


Mat*lScV  Mo  PVC  Filter  Materials 


_ ^Mat '  1  <^e\^  *\0 

_ Finish  >o|cs|^(c 

Driller 


Lithology,  Color 


VV  ■poo.rUu  -  ~ 

bvi  ^  i<i'iR(elz^ 
Mc<\  cUniS^ 

'5ArVo't/,WA 

s^A  I  j  CONk|-)»J\/A|-|C<<k 

- /o% 

4ri«3|| 

j  S#r»<d  j  Co«|n»iM^ilOfs> 
o^  er\>o>(f^  la«.to<vc».s 
-^20®/o  dA«V 

EMb  OF  "SO^lMCr 


Crout  Type  X  roft-rluwA _ 

Development  Ocig 

Static  Water  Level  4  I  .CO  '  r\Su(^  tCPL  3 
Top  of  Well  Elevation  4  T-TSO  *  MSU 
s  Drill  Type  Mou-c<.j  StvM  Avc  i? 


Sketch  of 
Construction 


Standard  Penetration 
Blow  Count 


cniiRTF:  Fnvl rnnmencal  Science  and  Engineerln 
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MONITOR  WELL  CONSTRUCTION 


Logged  By;  _  riient:  QE^HL  -  TiNibALL 

Drilling  Contractor  £•&€ _  Location:  2gN^  nfi^SU — 12 

Orill«r's  Nam«:  _  THch^^ _  Job  Number: _ 31y - , - , 

Well  Numfaar_  _lMX-3 _  Date/Time:  Start  /o/lo/gCi^  Finish  „  /o/'Tj 

Commenta  (Lost  circulation  Intsrval.  Water  level  changes,  Hole  collapse  interval,  ate.): 


1  nr.tianr  ..2^ 

«»€:**  Z  -  ^-Wnn  hfAx^e 

'  ^  rO' - 

Job  Number. 

- 3 

Depths  in  Reference 
to  Ground  Level 

Top  of  4- 

Protective  Casing - 


Top  of  Well  Casing  . 


'  Locking  Cap 

•  Protective  Pipe 

Type.  Diameter. 

Cament/Gravel  Pad 


Top  of  Cement- 


Bottom  of  _  I  T  * 

Protective  Casing - ^ - 

Ground  Water - —  ^ 


3e  of  Grout  — 7  ,3^ 


O^TVhNrj 


Top  of  ~  \  3 

Bentonite  Seat  ■  -  ' - 

-2-4  ' 

Top  of  Gravel  Pack - 

-  ?  S  ‘ 

Top  of  Screen - 


Bottom  of  Screen 

Total  Depth - 

of  Sore  Hole 


- 

tR  O' 


'^**'Typ.  ScH  ^Q  (tri-Loc-^ 

Olametar _ R  **  X  ■  'b- _ 

Couplings:  ^  _ 

Type _ F  Lv)>rt  -  _ 

Number _ 2 _ _ _ _ 

Depths  -*3g*,-3>j-T.S' 

Type  oi  Plug  '^gr>rrDN  iTe  ~F^Lern>, 
Gravel  Pack; 

Vlafn.l  VwOPrr^Sy  Ot.AiYr 

^''*Type  *40  INC^TPt-LCc"^ 

Diameter  S  '  r  _ 

Length  ‘S' _ 

Slot  Si?.  QQtO" _ 


Bore  Hole  Diameter 


^“nerUA<jLc.Ji 


12"  NcM.NA-t_ 


NOT  *0  SCALE 


F-8 


o  o 


Slot  C.OiO" 


E  K<»SS.'?C 


Mat'l  ?vC.  Filter  Materials  -vy?  I  j  Ki  'X 

Grout  Type  I  I  ..-rLiyii  'j 

Mat '  1  SC  ?'J<-  Developaent  ^uiwv^-30O' 


Finish  icl,c'h>. 


Developaent 

Static  Water  Level  4  Z.*L^  »ASU  (iq|)x|*8(o 
Top  of  Well  Elevation  t  1-1^  '  K/\S^ 


Driller  TVt-  ’  I  Drill  Type  . - 


A'''  ‘T’’— 


Depth 

(feet) 


Lithology,  Color 


W..T\*** 

- 


Sketch  of 
Construction 


Standard  Penetratl'n 
Blow  Count 


R.S- 


S>h/»h>.»  "  l.’S  ■’ 

-g^ 

-2."S  '  r<*  •, 

liv,  -  X)K. 


P'  ^/'•r'  ^  =  H 


S-3-3-5 


^  M  ^.  r  aUa^scJ  ,|4<<| 

Voir 

f  .-.w.-a  )  rd'-  ^  wCi  * 


\  r  <'  «-•  -"-  ^  > 


cnilprF?"^*inw< ronaentsl  Science  and  Enetneering.  Inc..  19. 


MONITOR  WELL  CONSTRUCTION 


Laggmd  By;  gLUVOTT  f  _ Cilut;  QEHL.  ~  _ 

Orilling  Contractor _ _  Location;  20Ng  -  Pou  A  . 

Orillor's  Hamm:  'Pft-MV  _  Job  Numbar. _ _ ,  . 

Wall  Ntiitihor  T2  -  •S' _  Oata/Tima:  Start  to/lftrc.  Finiah  tollCfS^ 

Commantt  (Loat  circulation  Intarval.  Watar  laval  eftangaa,  Hola  collapaa  intarval,  ate.): 


Oaptbs  in  Rafaranca 
to  Ground  Laval 

Top  ot  ^  2  .T 

Protactiva  Caaing - 


Top  ot  Wall  Casing 


Top  ot  Camant- 


Bottom  ot  •  I  O  * 

Protactiva  Casing- 


Ground  Watar- 


-  ^  * 


/ 


Top  of 

Bantonita  Saal  - 


/ 
/ 
/ 
/ 

-l.o' 


r 


Top  of  Graval  Pack- 


-2  0* 


Top  ot  Scraan  - 


-•3.0 


-  't  o' 


Bottom  ot  Scraan-  ^ 

Total  Oapth - 

ot  Bora  Hola 


i 


St 


Ho 

''-“'PUn. 


-  Locking  Cap 

-  Protactiva  Pipa 

Typa,  Diamatar. 

Camant/Qraval  Pad 


Stetl  ^  (g 


-  Typa  o(  Grout 


TlPt_.X  '^■CrytsMt^ 


DIamntaf  T ■ _ 

Couplings:  _  _ _ 

Typa  t- LViSrt  - 

Numbar  3 _ _  ,  . 

oapthi  -ii.o-, 

■  Typa  ot  Plug  HgNTONlT^ 


Longtti _ 

Slot  Slaa. 


it: 


Bora  Hols  Olamatar  T40M.iN^<.> 


NOT  TO  SCALE 


Tl.-  C, 


•Boring  No. 

*  H 

Hole  Size  12 


Screen  Length  1 S ' 
Diameter  *M**  T.X^ . 


Casing  Length  G.O 


Slot  tn.oio 


_Mat '  1  five 


_Mat ’  1  HO  ?VC. 


Location  Coordinates 

Filter  Materials  Co<»n-%r  S>»jA _ 

Grout  Type  T^c  I _ “Port-Vli^wA _ 

Development  0€x4lg»  yvl<V»f\ 


Diameter  ^ 

i  1 

Static 

Water  Level  +  u3  *  rtS\.ClO 

blJ 

Date  Start  (0 

loUu 

Finish  lO/llel-gt. 

Top  of 

Well  Elevation  T  *  hA^\- 

Contractor 

Driller  "PA-TU*-- 

£1^ _ 

Drill  Type  Moujou  Stvm  AvciFTV. 

Depth 

(feet) 

Lithology,  Color 

Sketch  of 
Construction 

Standard  Penetration | 
Blow  Count 

0.0-  ».•? 

\s-z.^ 

iS’-ltO 

ltO-20.0 

lO.O 

H' 

lu" 

— riiil 

elV.  lOMtHh  .-oV 

'•^V'  «.  j  1  ««%a ,  1 

.  1.0  *. 

“SP  ,  -fl***-  ^poo<iU, 

MjV  l«<a^  1^**^ 

^pooaV^^  <yo.A*.A,  p#»\c 
V><~o..j^4  lO'< ^*8  |^  ^  r4oV 

j  \o««a  -  U>  -  i-%cA. 
cIlmVC^  MO'sV  “  Ao  -  vaef".^ 

Sa<hc1  ^  <^«e.  ^  poonU^ 

X^'idllz,  •'‘oV 

ia«4  weV  -  fo  - 

5a4“><'«^WJ  W«.\*v<i  'A  '¥4' . 

^  J  S^d, 
aA#-Aad ,  diV. 

S..-.  2.^'^IIl,  -I 

'p\a(S^'c  -Ve-sV  j»WV«-. 
MCC^.  dLatvc 

emC>  op  bocikc 

1 

AH^VcIvaJ 

?  -  M  -  T  i 

1 

1 

1 

! 

eniierr*  mniMnral  Sf-ience  and  Ensineerine.  Inc..  1980 
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I 

i 


MONITOR  WELL  CONSTRUCTION 


*T"  ‘  _  N 

Logged  By;  -J  v- ^  _ _  Cllanf.  C^ltL  -  _ 

Drilling  Contractor _  _ _ _ _  Location:  — - 

Driller's  Nama:  _ _  -  Job  Number:  ^431? - 

Well  II . .  1ia  I  _  Dale/TIme:  Start  /c/  ciTl  Finish 

Comments  (Lost  circulation  Interval,  Water  level  changes.  Hole  collapse  interval,  etc.): 


Depths  in  Reference 
to  Ground  Level 


Top  of 

Protective  Casing- 


V2  ^ 


Top  of  Welt  Casing 


•*-2.0' 


Top  of  Cement- 


Bottom  of 
Protective  Casing- 


Ground  Water - 


Top  of 

Bentonite  Seal  • 


Bottom  of  Screen - 

Total  Depth - 

of  Bore  Hole 


-Kg' 


x1 


-  --I 


I 


Top  of  Gravel  Pack- 
Top  of  Screen - 


—  —  > 
-  ^  -Ti 


1/ 

/ 

/ 

/ 

i 


M 


M 

/I 


/ 

/ 

i 


St 


Locking  Cap 

Protective  Pipe  c;  ^ 
Type,  niamatar  ■- 

Camant/Graval  Pad 


Type  of  Grout 


Caairtg:  ^ 

Type-  -  "  • 
DIamatar  j 

Couplings: 

Type _ 2 

Number _ ^ 

Oapths  ~  '3  ',1 


Type  of  Plug  Jl. 


Qraval  Pack:  ^  v  _ 

Malarial 


Scraan:  ^ 
Type^ 
Oiamaier 

Length _ 

Slot  Size, 


Bore  Hole  Diameter 


NOT  TO  SCALE 


T3-JL 


Boring  No._ 
Hole  Sire  1 2** 


Slot  /i.oto 


Location  Coordinates  t) 

E  tjCgg'jZOO. 


Screen  Length  >  S  * 
Diameter  ’M**  T.X> , 


Mat'l.ScVJ,0_W^ 


Casing  Length  *g. > 
Diameter  M  **  ■ 


Date  Start  10  I  »s|  1?(b 
Contractor 


_Mac ’  1  ^0 

Finish  loll(^/S(a 


Filter  Materials  Co<»rtsr  S^mA 

Grout  Type  *T\^pr  X  _ 


Development  •*• 


Static  Water  Level 


I  ^ (t M. 

f  s.S^  MSI-  (lo  iq  fu) 


Top  of  Well  Elevation  -f  '2,(a  *  MSL. 
Driller  ?/VXU.^^s _ ^Drill  Type  Mou.OvJ  StvM  Avccm, 


npprh 

■H 

Sketch  of 

Standard  Penetration 

(feet) 

Lithology,  Color 

Construction 

Blow  Count  ' 

• 

0.0-  I.ST 

ts** 

j  ^A*4cl  ^  -piMC  *\*-| 

no4  ^a^VtTc  ^  loose ^ 

1 

1 

H 

\.s-3.r 

2i' 

. 

aV)0><C^  tt'V  -2.3 

Se^ 

SM  ST- 

/oVa 

^rov.<f4  ^roif 

2-3  -3. C  k*<»/vs«.S 

i  1- .  Cl^A*i^\sV» 

l<IW/^  frc-s  3.Q-rs;4. 

5),  plarsln  s  ,  .  dcMVC^ 

fAO*sV  -  40  -  »>r«,V 

AlUcKcd 

1 

IS'So 

ShA  fine  -4»-t®*«»e  oa.^ 

-^i<3-<S*lo  Sl  1+ ,  Mod.  ^otLtl, 

b<-eviM 

|oo»»..  dmvt  MO»sV- 

4o  '  5Alve*i4w^  W\oM 

y.O-ZO.0 

j  SancI  I  -  •V*  •  Mad.  04.^ 

—  iWo 

tv  ■  bfov^KtsV)*  'CdR(o/z, 

si.  ^ImVic  -  Vo  -  pt^sWc  Med, 

cUmm.  betOM** 

fvoc.  '  4S-20  fV.^  ' 

TL.C.O 

EN5  or  • 

1 

m 

>■•: 


<?nnRrF:  Fivfronmencal  Science  and  Engineering,  Inc.,  1980 
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MONITOR  WELL  CONSTRUCTION 


LoggBd  Byr  f^iiant:  C3Pl^~  t  H^PR^L-  f\rS 

Orilling  Contractor;^ _  i  «««ari«w  7r>ns  #  3  -  ^QV-  AtfvA  A 

OrillBr's  Name; _ T~rtOH^ _  Job  Number _ .  j  >  . 

Well  Numhar  Tl-l  Date/Time;  Stan  <0 /rr/rc  Finish  /O/lto/TU 

Comments  (Lost  circulation  interval,  Water  level  changes,  Hole  collapse  interval,  etc.): 


Depths  in  Reference 
to  Ground  Level 


Top  of  ^  ' 

Protective  Casing - 


Top  of  Well  Casing  .t  ^ 


Top  of  Cement- 


Q* 


Bottom  of 
Protective  Casing- 


-  2.0 


V 


Ground  Water 


-HS' 


Top  of 

Bentonite  Seal- 


-2.2' 


-3.3' 


Top  of  Gravel  Pack- 

-  4  o' 

Top  of  Screen - 


Bottom  of  Screen-  ^ 

Total  Depth - 

of  Bore  Hole 


/ 


y 

X 


/ 

y 


\y 

y 


M 


M 


M 


y 

y 


y 


'  Locking  Cap 

Protective  Pipe  O I  I  /  " 
Type,  rtlamaff  ^  U? 


-  Cement/Gravel  Pad 


'  Type  ol  Grout 


Tm-c  I  >0 


.  Casing: 


T?pe  Mo  'NC^TO-LOcN 

Diameter  M  ^ 


Couplings:  _  ^  _ 

Type  Flush 

Number _ 3_ 


Depths  «f.O’ 

-  Type  ol  Plug  "^CNTON  I  1 '^cLLrrv 

•  Gravel  Pack: 

Material  O'- 

-  Screen: 


_S^ 


TwneScrt  40  filc(Tg\-LOC^ 
Diameter _ **t  • _ 


Length 


fy  Ft 


Bore  Hole  Diameter 


NOT  TO  SCALE 


W/h 


SOURCE:  Envlronocncal  Sclvnce  and  Engineering,  Inc.,  1980 
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Borins  No. 
Hole  Size 


4 


Screen  Length 
Diemeter 


/<r 


L,'. 


Casing  Lengthy 
Diameter  H 


Date  Start 


Contractor 


Slot 


Mat'l‘^^>‘  4C  ^vC 


PV.  Mat'lOj 


ur 


Driller 


Location  Coordinates  N_  S*9Cj  .CrSl  ^  1 

E  l.(g(gC.S-C~1.  1- 

Filter  Matertals_'^_  ^  r*-— 

Grout  Type 


-L 


/ 

1 

Finish  /C  / 

Development  CTeH  {"e. ■  -  2C^  6Ak_ 

Static  Water  Level  V  .  ST  t  '  n  av_  (iC  1  m  I?  ) 

Top  of  Well  Elevation  t^C;  ZZ  '  _ 

Drill  Type 


Lithology,  Color 

Sketch  of 
Construction 

Standard  Penetration 
Blow  Count 

^  San^  I  *  Nc  ■  OC 

'C'"w  Co 

r-  .  -  1  ,'7 

.3  '  ■. 

MONITOR  WELL  CONSTRUCTION 


lnqq««<Hy  -JogOAr^^fK _  Client:  QtHU  -  U 

Drilling  Contractor  _  Location.-  Zone  <♦  (»  -  — ^3 _ El^ 

Drillar's  Nama:  TrtQMN^ _  Job  Numbar.  '*?C3^n  *3 _ /  . 

Wall  Mumhar  T~fa  -  4  Oatamma:  Start  /o/^/-gc  _  Finish 

Commanis  (Lost  circulatlort  intarval.  Waiar  (aval  cliangas,  Hola  collapsa  intarval.  ttc.): 


bapths  in  Rafarenca 
to  Ground  Laval 

Top  of  +  2 . ' 

Protactiva  Casing - ~ 


Top  of  Wall  Casing 
Top  of  Camant - 


4  2.2 


Locking  Cap 

Protactiva  PIpa 
Typa,  Oiametar 

Camant/Graval  Pad 


Stfel 


Bottom  of 
Protactiva  Casing- 

Ground  Water - 


-  M  o' 


Typa  of  Grout  X 


Top  of 

Bantonita  Saal - 

Top  of  Graval  Pack- 

Top  of  Scraan - 


-2.0' 
-  3. S' 


Bottom  of  Scraan - 

Total  Oapth - 

of  Bora  Hola 


H  TNc  (-ng  \  -  to c) 

Dlamatar  4'  T.'D. 

Coup^y 

Miimhar  3 

Daptha  -  S-  --8  S' 


ot  Plug 


Typa  ot  Plug 


'  ^0  TNC  (tP'  -\.oc^ 

Oiamatar  4''  T.'&, _ 

Langth _ lS _ tkj _ _ _ 

Slot  fti,m  0-0 \Q'’ 


Bora  Hola  Oiamatar  _ Mot-^imAL, 


‘n'rUArC^eti 


NOT  TO  SCALE 


Boring  No^  I  -  S 
Hole  Size  |2 
Scrtea  Length  1 S 
Dlenecer  'M**  T.‘b. 

Casing  Length__J/}_j_ 
Diameter  M  *  * 

Date  Start  <o|? 
Contractor 


Location  Coordinates  N  ,  Xl  ^  H 


Kat'l  SckHoPVC  Filter 


Depth 

(feet) 


O.O-J.S’ 


^^-ZO.O 


2£?.0 


Sample 


_Mat '  1_S£^s^30_J1C. 

Finish 

Driller 


Lithology,  Color 


Grout  Type  ‘Tl^pr  I  rOfi.Tl»»Wd _ 

Development  CVnV**,*  •~3J3fe^ 

Static  Water  Level  -t-  ZO,n3*  MS>-(>C  |if^|7Ca) 
Top  of  Well  Elevation  +2*\.3~1  ' 

_ ^Drill  Type  MoULcu  StvM  AvCgTt^ 


Sketch  of 
Construction 


Standard  Penetration 
Blow  Count 


—  >  •  \  1  i*  * 

IV.  n  T'Ae’^/o  I 

\oose  ,  ^  VH40 

OlA^iN^  ^  I 

S?  FILL 


3  -  B  -  C 


o^ovt.  , 


oV  -2.S--P4. 


Oy.p 

L< 


S<-S2- 


•SM  ^  A^W^Leci 


V  4op 


5.  or  4op 

latrtwa.^  aV- 

tO'HCLils, 
loovt  - 
^  evj|  ~  •fp  -  si . 

SP  ,Sa^,  ?ifie  -  4»- 
<^a..  Z  S'i'tIo  V« 

- 12  PV  be«o«^S  d^Vc 

-12  fvi  -  20  ^  poouL. 

MO  \-  ^lars^'c 

MO»sV  -  bo  -  sMm«*aW« 
lae-lowu  “  ^  •  I  AAcd  . 

cUk  V»> 

OF  BO(?lMGi 


cnnerF:  r^vf ronmencal  Science  and  Eneineerlni 


F-23 


MONITOR  WELL  CONSTRUCTION 


JoiZtlfVNN _  CllRiit;  OEH\-  -  T^NPftrlL  Al=e 

Drilling  Contractor  _  Location; ,.  .  .r- 

Orlllar's  Nama:  PAvix-  '’rVfOMfr^ _  Job  Numbor  _  i _ 

Wall  Niimbar  Tfe-S' _ OatafTIma:  Start  Finish  JqJi.^ISL). 

Commanta  (Lost  circulation  intarval,  Watar  la«al  enangas,  Hoia  eollapsa  interval,  ote.^ 


Boring  Ho.  \  o~  j 

Hole  Sise___^2l! _ 

Screen  Length _ I S  * 

Dlaneter _ 4  ~r. 

Casing  Length  S~.  0  * 

Diameter _ *4  '*  X.lb  ^ 

Date  Start 
Contractor 


Depth 

(feet) 


_  Location  Coordinates  M  _J_|] 

Slot  Q.O\0  "  1 

Mat'l  ScU  PvtC  Filter  Materials 

Grout  Type  T~Mpg"  IT  t 
Mat  *  1  ^c-U  ^Q  ^  C  Development  0et4 ,  Wn  \\ 


a>'  - 


3.s' 


Static  Hater  Level 


Finish  /Of  Top  of  Well  Elevation  t  ' 

Driller  T^ix,  T~ Drill  Type 


M'i.U 


Lithology,  Color 


Vuacj*^  c>oL.^*<‘- 


A-S  ^ 


Sketch  of 
Construction 


Standard  Penetration 
Blow  Count 


H' 


-SAVyJfe  - 

1  «Q0cs  icaiiuc 

Ovi  KA»aos-,  ,40 


EeFC>  «3[f  Qacc,vri^ 


emiRCR:  Knvl ronmental  Science  an 


MONITOR  WELL  CONSTRUCTION 


Logged  By;  ^LLh 

Drilling  Contractor: _ 

Orillor's  Nama: _ 2ii 

Wall  Number _ X: 


Client:  L.  EH\-  -  I 
Locatlon:_2t^iifJlL2. 
Job  Number  _2kJ 
Datenime:  Start  i£ 


-  TxiHrt^4l _ Aj*r 


LMhBLi 


Finish  /C/f] 


Comments  (Lost  circulation  interval.  Water  level  changes.  Hole  collapse  interval,  etc.): 


Depths  in  Reference 
to  Ground  Level 

Top  of  ^  2.*S 

Protective  Casing - 


Top  of  Weil  Casing 


Top  of  Cement- 


*■  2  .S 


-  Locking  Cap 

'  Protactivo  Pipe 

Type,  Diameter. 

'  Cament/Gravel  Pad 


Bottom  of 
Protective  Casing- 

Ground  Water - 


CA‘  , 

-  ?.s' 


Type  of  Grout 


Top  of 

Bentonite  Seal - 

Top  of  Gravel  Pack- 


Top  of  Screen  • 


-  CA' 

-  7..0' 

-  2  ,0  ' 


Bottom  of  Screen - 

Total  Depth - 

of  Bore  Hole 


-  n  c' 

~t7.S  ^ 


TThruAAiucl 

Bo  Mom  'Pivi'-v 

8 


HC  Wcr-nzi-Lct,: 

Diameter _ V"  ^  _ 

Couplings:  __ 

Typ« 

Number _ _ 

Depths  --i2  c  -  7.C  '  -  2  ' 


■  Type  Of  Plug. 


’  Gravel  Pack: 
Material. 


Screerc  ^ 
Type!^ 
Diameter. 

Length _ 

Slot  Slae. 


0  ?vc(r»2t-t 


Bore  Hole  Diameter  _ A»'c’Mrrv'/H- 


NOT  TO  SCALE 


Boring  No .  i  q  ~  ^ 
Hole  Size  jZ**  Nsi-MW<» 
Screen  Length 
Diameter 
Casing  Length 

Diameter _ ^  T-  ^ 

Date  Start  ID  hls^ 
Contractor 


Depth 

(feet) 


_  Location  Coordinates  N 

Slot  0.0<O  1  ,Ct.C. 

Mat'lScL.  40  PVC  Filter  Materials  Coftn'iiC  'RiArsi'  Sa 

Grout  Type  "Tv^pg  ^ 

Mat ' iScU-  *AQ  Development  I-yt. 

■  .  Static  Water  Level  t  1 ,  S'  s  '  MSL.(  >C 

Finish  lOjtuj'SL:  Top  of  Well  Elevation  j- i 4  ■»  2-4  M‘ 

Driller  'P/hI  Drill  Type  fkllovi  SfgM  / 


Lithology,  Color 


■^OOiiL^  J  b<te<i4W 

■f*|i  («" 

<^'*1  **  r—.vV 

io*^e*?/i  poc.«U^ 

NoV"  plA^V^  t  ^  l*vvt, 

j  Ck-s 

b*tcM«.s  W*\ow  4* 


M  ^  SiwaAj  ^ 

IV^danlc 

plzi»|-V4 

ruAtlny^  I  7Pt^ 


O-S 


Ioaccmim^  <^«a*ji»Vv  Wn»wi 
\0'\K.^I Z.  j  fU<lvcC(^  Vo 
<C*/o  <•/#“  t'nC 

^ecVlool 

e^Ci  op- 


Sketch  of 
Construction 


Standard  Penetration i 
Blow  Count 


z  -z  -  I 


5-l‘  1  -lO 


SET 

ArrtvV^Wc^ 


cnimrE:  Fnvl ronmental  Science  and  Engineering.  Inc. 


MONITOR  WELL  CONSTRUCTION 


Logged  By:  Jo<jcIa<>//V  <^ll«ntr  I  ft^S _ 

Drilling  Cantraelor  FSE* _  Location:  'Zo»tr4y-  OCOO  A«&eA 

Orillor's  Name:  r/WL.  THOHft^ _  Job  Number  _ ,  . 

Well  Number  T-g-»4  Date/Time:  start  <0/q{-gC.  FIniah  lofUaf-iL, 

Comments  (Lost  circulation  interval.  Water  level  changes.  Hole  collapse  interval,  etc.): 


/ 


tOh(,IS(a 


1 

1 


BhrlnR  No. 

Hole  Size  tZ' 

Screen  Length 

IS  ' 

Diameter  M 

i‘’  r.x>- 

Casing  Length 

C.S' 

Diameter 

Date  Start 

Contractor 

>  V 

ese 

Slot  O.OtO' 


Mat'l  SeU  >40  WC 


Location  Coordinates  N 

E  i.C'ss'.  etc.  I 


Mat'l  StU  ‘K)  ^NC 


Finish 


Filter  Materials  Cbivft^c  _ 

Grout  Type  Tjpg  X  'P*'o  «tTV^H  _ 

Development  ~  200  GAtC- 

Static  Water  Level  "ir  ZO.CO  '  MSL  C>ol>A 
Top  of  Well  Elevation  4*  ^t.4'2.  *  M^L. _ 


Driller  _ ^Drill  Type  HotuPvA  SrgM 


•^niinrF;  Fnvf ronmencal  Science  and  En^ineerin 


MONITOR  WELL  CONSTRUCTION 


Logged  By:  Vx  » ~ _  Client: _ ,>  _ 

Drilling  Contractor:  EES*- _  Location:  Pau  jARfeA^SS - 

n.iii^^.  ki — Ttlrevi^~*r _  Job  Number __Sfc33S _ , - 

Well  Number  ~r*R  -  _  Date/Time:  Start  _ Finish 

Comments  (Lost  circulation  interval.  Water  level  changes.  Hole  .collapse  intarval,  ate.): 


Depths  in  Reference 
to  Ground  Level 


Top  of 

Protective  Casing 


Top  of  Well  Casing  . 

o 

Top  of  Cement - 


Bottom  of 
Protective  Casing 

Ground  Water - 


Top  of 

Bentonite  Seal - 

Top  of  Gravel  Pack 

Top  of  Screen - 


Bottom  of  Screen 

Total  Depth - 

of  Bore  Hole 


4  ZC 


1/ 


A 


-Cp/ 


-H 


PI 


•ntt 


■rrvw  Vx*'^ 


Locking  Cap 

Protective  Pipe  ^  /» 

Type,  'Z?  - - 

Cament/Gravel  Pad 


Type  of  Grout  Tv^F^ai- 


Catiitg:  z'  . 

Typ,  sq^«5,HO  9u<,rTfe.s-Loc. 

Plamotar  M  **  t.P. _ 

Couplings: 

~TuejfcAOej> _ 

Miimh^  3 

Depths  j-M' 

Type  Of  ni“gV*!*  ^agix>-«rTS 


Gravel  Pack:  _ 

— ‘  g>^g-qe- 


Typ«'*ig‘**P|.^g»y»h=^^TSe..  -coxJ 

Diameter  *■!  ,  V>0. _ 

Length _ ISi _ 

Slot  0.g»vo  _ 


Bore  Hole  Olameler  *-**0111  ml  Y  ^ 


MOT  TO  SCALE 


F-3A 


F-35 


Sotlng  No. _ •"*-* 

Hole  Size 

Screen  Length  V  ^ _ 

Dleaeter  X.^  < _ 

Casing  Length _ C'.  T  ' 

Diameter  M''T*^4 


Location  Coordinates  J( 


Slot  Q.  0\0 

Mat'l'Scrt^  MO  ?NC  Filter 


E  <  ,CS5,S03.^ 


Date  Start_ 
Contractor 


Depth 

(feet) 


tSt* 


Sample 


Grout  Type  T  'Po^YTTlA^ti^ _  . 

Mat'lCt^K  ^0  TNC  Development  CgNTTH^C.M-  I^mP  ~ 

Static  Water  Level  -t  \Q  'P(:  . 

Finish  Top  of  Well*  Elevation  hASL _ 

Driller  Paul.*  _ ^Drill  Type  Vk>i-LCH  SywH  AwG^l^. 


Lithology,  Color 


CC£jAt»>CO  'SAlJtS 
.  bca<a  «■<  <  oe*>*S^  y 

o«»a^ 

£»>to  B. 


Sketch  of 
Construction 


Standard  Penetration 
Blov  Count 


A'^ACUGO 

Sneev 


^miRCF:  Fnvironmental  Science  and  Enfttn€iirlnite  lnc_e_, 


I 


MONITOR  WELL  CONSTRUCTION 


Lo999d  By;  tKi  -  Cll0nt; 

Drilling  Contractor  gs& - Location:.  I 

Driller's  Mama-  c>atuijL-TC>ra>^>.’5 _ _  Job  Number _ 

Well  Number _ _  Date/Time:  Start  W}n|3< 

Comments  (Lost  circulation  interval.  Water  level  changes,  Hole  collapse  interval,  etc.): 


Finish 


Depths  in  Reference 
to  Ground  Level 

Top  of  t2.*4' 

Protective  Casing - 


Top  of  Well  Casing . 


.  Locking  Cap 

Protective  Pipe 

Type,  Diameter' 

Cament/Gravel  Pad 


Top  of  Cement- 


Bottom  of 
Protective  Casing- 

Ground  Water - 


-l.O 


Type  Of  Grout 


Top  of 

Bentonite  Seal - ^ 

Top  of  Gravel  Pack 

Top  of  Screen - 


-  Z^' 


Bottom  of  Screen - 

Total  Depth - ( 

of  Bore  Hole 


Casing: 

Type.2£^ 

Olsmeier_ 

Couplings: 

Type..SlJ 

Number _ 

Depths  ^ 


■  T ype  of  Plug . 


—  Gravel  Peck: 


’  Screen; 

Type-SCa 

Diameter. 

Length _ 

Slot  Size. 


Bora  Hole  Diameter 


f'rta.L  -Loc^ 


NOT  TO  SCALE 


I 


F-37 


S0U9.CE:  EnvlroniDcncaL  Science  end  Engineering,  Inc.,  198C 


horins  Mo 

-rvc>-\ 

Location  Coordinates 

Hole  Size 

l'7.*  Mcmiwm-  Slot  O*0\O 

E  i.c.s's:  131.3 

ic-' 

Screen  Lengch  i  ^ 

Mat'lSt*  40  ?VC 

Filter  Materials  CoAn%(  3lAM~  Saw/^ 

Oleaeter 

Grout  Type  ’T~'iPe 

X  T^/mrvAf/iX 

Ceslng  langtb  ^.3*  Mat’l  MO '?'<C 

Development  Oe*JT72l FuCAC  .  1  *-11 

Dlaaecer 

M"  r.'b. 

Static  tfatet  Level  4’  3.  ^C* '  MS*- Clo/iq 

Dace  Start  Finish  {oIaIvb 

Top  of  Well  Elevation  -f  iH'. k3^MXL 

Contractor  t'SC' 

Driller  *pAuu  Drill  Type  |4ollou  St6>a  A/figtv 

Depth 

(feet) 

Litholog^f,  Color 

»A.'3«-‘S  »wu«*Se'a^ 

1  Sketch  of 

Construction 

Standard  Penetration 
Blow  Count 

i 

\  o  .«»* 

^Cju»  »■* 

'  vv»AC!(6 

^aee~r" 

vs'. 

vs' 

J 

«-  l.s' 

*  V»aO.<S>.<CAiVk«oS<i»»10 

~  ■aUjr^ 

c»w.p>Acsr .  vi*\sr 

"7-  \c:>--\\-''^ 

Sp'  xj-s 

q'- 

S»^  'eucTZi  ^1^  c.qeAirkco 

M 

-  aijve, 

9 

' 

«gfc>)arA  v^,4- . 

e'vw'T  H- 

/ 

L. 

^  -  0<a«>C  AtEAM 

■«..^Va<tt<.  «e>Me.,<9Va>««reo 

r-39 

smmrf.:  Fnvl ronMncal  Si 


MONITOR  WELL  CONSTRUCTION 


Logged  By:  — 


Orilllng  Contractor  SSBt _ 

Driller's  Pentfi 


Client:  ggVAt- 


Loeatlon:  ~S<gU..  ^r<\<e-  ^»T» 


Job  Number 


Well  Number  -rXo-  ) 


Oate/Time:  Start  v^|«4^stg.  Finish  io[4.|^ 


Comments  (Lost  circulation  interval.  Water  level  cbanges.  Hole  collapse  interval,  ate.): 


Depths  in  Reference 
to  Ground  Level 

Topol  4-3. C. 

Protective  Casing — - 


Top  of  Well  Casing  .jt  *3^^- - 

Top  of  Cement - 


Bottom  of 
Protective  Casing- 


/ 


ly 


M 


Ground  Water  • 


V 

y\ 


Top  of 

Bentonite  Seal  • 


■-z^' 


/I 


/I 


Top  of  Gravel  Pack 


Top  ol  Screen  • 


Bottom  of  Screen - *  — 

Total  Depth - '  - 

of  Bore  Hole 


/I 


1/ 


/ 

k 


3: 


Thtbavec 


Locking  Cap 

Protective  Pipe 

Type,  ouiwf  r'^ G9 


■  Cament/Gravel  Pad 


Type  ol  Grout 


Casing;  / 

Typ«  rW-HUO  OVOI^v- 
Dlamatar  ta»’  V-O-  ^ 
Couplings: 


OaC^  ) 


Typa 


Number. 


Depths  ~  ^  M  .g  ' 

.  Type  ol  Plug 


'  Gravel  Pack: 

Malarial  OgAWSfe 


Screen: 

^rr**^***^<^*^  "^1  -I 
Olemeter  \  Ta. _ 

Lawgih  •' 

Slot  Siva  _ 


Bore  Hole  Diameter  ij 


NOT  TO  SCALE 


F-40 


J 


Boring  Mo, _  \  \0 

Hot«  Six,  t-2-“  HCH 

Screen  Length 
Dieneter  T  ■ 

Caelng  Length  T » S 

Dleneter 


^\o-2-  _ 

HCHIMM,  Slot  Q.oto 


Dleneter _ 

Date  Scart_ 
Contractor 


_  Location  Coordinates  N  *3 9  6  j  H  .  H 

_  E  L.ST-J 

C-  Filter  Materials  Co^*<c 

Grout  Type  1  Hf>g  X  ^fto»z‘Vi_NM^ 

C  Development  CENTgIFVJCM-  -  HQ 

Static  Water  Level  MSV- SC 

_  Top  of  Well  Elevation  4- >4.  IT*  MSL _ 

'T»4€MFV^  Drill  Type  t4oH.0U  SteM  AvC^m. 


Grout  Type _ [ 

Mat*l^c.H  >40  tNC  Development  O 


_Flnish_^ 

Driller 


Depth 

(feet) 


(■'5' 


Lithology,  Color 


,  yvvjL-^  «OC^ 

^.*7  ,  Cu«»^  ) 

fS^SlLMi^ — ■ 

<i-yh)c,«acrs 


Sketch  of 
Construction 


Standard  Penetratl'^n 
Blow  Count 


\z 

33' 


- 


o  .3  I  Ptu-»»  *  Test*  e»  A '  - 

Ow^jcfwCTTB  ■ 


• 

V=>^¥-^IT-  «^eu-e»*i 
wonrpus’eTr^,  umtsc*, 
»A<uo»<sT'T*  ■sx.^^.J^x>r 

E5r  >^*S  ®  t  .3  ' 

Neto.VtvX; 

<&(aANU>a^ 

Sujr 

|«o>eewv« 

Tjxr  ■  ■^.TT.y.  Jgners 

u«Am.  '-»-CAa«o.>Gi  T*> 

U.tll^<VpAV^  Ce>Ue«E 

,\>>^.  CJLaA 


Fs42 


sec 


\Z-Vo-\o  -\(;, 


A^VacWJ 


^ItTR:  Environmental  Science  and  Eneineerin 


MONITOR  WELL  CONSTRUCTION 


Logged  By:  ««i>  _  rtlant:  <aBUL^ 

Drilling  Contractor  _ _ _  Location: 

Oililer's  Name: _aa^<fiaiB£is££ _  Job  Number  BCs-'^'IT 

Well  Numbar  _  Oate/Time:  Start 

Comme^S  (Lost  circulation  interval.  Water  level  changes.  Hole  collapse  interval,  stc.): 


Finish 


Depths  in  Reference 
to  Ground  Level 

Top  of  +2.q' 

Protective  Casing — * - 

Top  of  Well  Casing  * 

Kb*vj: 

Top  of  Cement - 


■  Locking  Cap 

Protsctivo  Pipe 

Type.  OiameiorJ 

Camant/Gravsl  Pad 


Bottom  of 
Protective  Casing- 

Ground  Water - 


-  \A 


Type  ol  («rout 


Top  of 

Bentonite  Seal - : 

Top  of  Gravel  Pack- 

Top  of  Screen - - 


-[A 


Bottom  of  Screen - 

Total  Depth - 

of  Bore  Hole 


Diameter  . _ 

Couplings: 


Number  _d 
Depths  .zi 


■  Type  ol  Plug. 


■  Qravel  Pack: 


Screen: 

TypeS&k 

Diameter. 

Length _ 

Slot  Siae. 


Bore  Hole  Diameter 


NOT  TO  SCALE 


.  Spring  No. 

-riO-3 _ _ 

Location  Coordinates 

Hole  Slxe 

12-'’  fclOMiMM-  Slot  0.010“ 

E  L6,S^.S13.  1 

Screen  Length 

Mat'l 

- 7 - - 

Filter  Hateriala  ^aegsse  suost;.o<^ 

Oiaawter 

M"  V.e 

Grout  Type  TmPc  X  TbrtTiStNri 

1  Casing  Length 

1.2-' 

Mat'l-^CH  HO  TNC 

Development C3rNTI?trviGhi\-  ~  1^0  GM- 

1  Dlaaeter 

“T.-b. 

Static  Water  Level  +  ^\o  ') 

Dace  Start 

Finish 

Top  of  Well  Elevation  -f  13.  JS  ^  tASV_ 

Contractor 

Ese 

Driller  ^A^Jv.  Thom^S  Drill  Type  l4outOv4  Sre»A  AvJ6eT2. 

Depth 

(feet) 

Sample 

Lithology,  Color 

1  Sketch  of 

Construction 

Standard  Penetration 
Blow  Count 

<=>'^ 

3.C3  ' 

.  ! 

1 

z 

2-0 ' 

•*«>»?■.  Tw 

*sia- 

\ej~\c  c  -  cr. 

^CiAerrc- 

to»kjlt,15Ji  -  WiHv'PC 
o<crp4.Asn«..  , 

^Vrr  « 

see: 

AXnC«£0 

* 

/ 

\t> 

► 

^  etJrv^  <5,m..T5*.us> 

«iljr 

a  r^'SJ-e  ^ae— J 

S*- .  ^ 

/ 

'  •' 

Ze> 

-  -s^v^  AS 

20' 

- 

•  F-A5 

r  .'I 

r.  Jk. . 


SOtlRCR:  KnvIronMcnCal  Science  and  En»in€Ttn».  Inc..  1980 


MONITOR  WELL  CONSTRUCTION 


Lodged  By:  _  Cllant:  - 

Drilling  Contractor  egg- _  Location:  T 

Drtllar*a  Nama:  ■*•  ^ _  Job  Number. _ - ,  ,.  j — 

Well  Numhar  T \o -*& _  Oate/Time:  Start  Finish 

Commetits  (Lost  circulation  interval.  Water  level  chengee,  Hole  collapse  inlervel,  etc.): 

>  /IXACJK5> 

) 


Depths  in  Reference 
to  Ground  Level 


Locking  Cap 

Protective  Pipe 

Type,  0iemeter23^^ 

Cament/Gravet  Pad 


Type  of  Grout 


Type  SCk\  MC>  p<ic^(yz.l  >L»c* 

Diameter  _ 

Couplings: 

Type  _ 

Number  _ 

Depthe  V  “***  t  •ro-S ' 

Type  of  Ptug  ^eo^’TS 


Gravel  Pack: 
Material 


Screen: 

TypeSSaiitf^ 
Olemeter  *■!**  t  -Ca. 

Lertgth__AS.^ _ 

Stot  8l»e  Q.ovo*’ 


Bore  Hole  Diameter 


\2. 


t**»rtir»hw 


NOT  TO  SCALE 


F-46 


I 


SIGNED 


DATE 
F-47 

SOURCE:  Environiaencal  Science  end  Engineering,  Inc.,  1980 


Scacic  tfaCer  Level  4  tASU 

Finish  Top  of  Well  ElevaClon  4-  13 .  '  hASL 

Driller  TrtoMfr^  Drill  Type  ilouLOW  AvCEH 


Depth 

(feec) 


1.^5- 


Lichology,  Color 


Sketch  of 
Construction 


Standard  Penetration 
Blow  Count 


‘5^'Sl\  -  -  *Ao.-r 

t^-A-srri- ,  u*-»e»j*  S>.o«»»9g  y 
0<E-V^ 


A^lOlOACtO 
“S  KCCV 


\.l  p?/STVN 


(1 


^ya*sN©  A.*r  I 

<*Va«c-«>»wv.;»*i^  w^««i£T'  Tt» 

r^O^'ST'  ®  *"S  .*3  '' 


A-5 


——I  tfT-  ^ 


cniJprK:  Fnvf roniacntal  Science  and  Enelneerlne.  lnc«.  19  t 


MONITOR  WELL  CONSTRUCTION 


Logged  By;  _  Client:  AV^ _ 

Oritiing  Contractor:  _  Location:.  AgSJS.  - 

Driller's  Name;  S. _  Job  Number  ®fe>  ~'^'Tg _ ^ - 

Well  Number  V _ Oaterrime:  Start  Finish 

Comments  (Lost  circulation  interval.  Water  level  changes.  Hole  collapse  interval,  etc.): 


Depths  in  Relerenca 
to  Ground  Level 

^®P®‘  +2,(o 

Protective  Casing — ’ - 


Top  of  Weil  Casing  — 


Top  of  Cement- 


Bottom  of 
Protective  Casing- 


-  2.0 


Ground  Water  - 


Top  of 

Bentonite  Seal- 


-‘Z. 


/I 


/f 


14 


/ 

/ 

X 


Top  of  Gravel  Pack- 


3JL 


Top  of  Screen  - 


Bottom  of  Screen 
Total  Depth  - 
of  Bore  Hole 


j3u§_ 


L  ---  -  -■■=■ 


* 


Locking  Cap 


Protsctive  Pipe 
Type.  Dlanr 

Cament/Gravel  Pad 


Type,  niamafr  f  ^ 


Type  of  Grout 


Casing;  ^  V 

Typa  CuC-  LTg-t  -coo” 

Dlamater  ^ "  UP. _ 

Couplings: 

Typ*  ~TUg.g:^OR€Ca _ 

Number _ 2 _ _ _ _ 

Depths  ~  ~  ^ 

■  Type  ol  Plug^'*-  <pfeC4.feA^ 


’  Gravel  Pack; 

Material  Cc=v«i(Sgg 


•  Screen:  \ 

Typa  «aCHMO  PNC-(Tg.% 

Diameter  _ 

Length _ _ 

Slot  si»  Q.e>NiO^' _ 


Bore  Hole  Diameter  - 


NOT  TO  SCALE 


9 


F-50 

SOURCE:  Envlronmencal  Science  end  Engineering,  Inc.,  198( 


smiurF:  Knvi ronw«nc«l  S' 


MONITOR  WELL  CONSTRUCTION 


Logged  By: _ Wa  _  Cllant:O^Ut--  _ 

Drilling  Contractor.  _  Location:  /^c^-ntig  vr.a _ 

Driller's  Name:  “VRo — ».’c _  Job  Number.  *gfe-'^-7Tf _ 

Well  Number  Oate/Time:  Start  Pinieh 

Comments  (Lost  circulation  interval.  Water  level  changes.  Hole  collapse  Interval,  etc.): 


Depths  in  Reference 
to  Ground  Level 


Top  of 

Protective  Casing- 


Top  of  Well  Casing . 

O 

Top  of  Cement - 


'  Locking  Cap 

Protective  Pipe 

Type,  OlamaterJ 

Camont/Gravel  Pad 


Bottom  of 
Protective  Casing- 

Ground  Water - 


-1-0 


-3/ 


Type  of  Grout 


Top  of 

Bentonite  Seal - 

Top  of  Gravel  Pack- 

Top  of  Screen - 


Bottom  of  Screen- 

Total  Depth  - - 

of  Bore  Hole 


Casing; 

Typo.^i 
Oiamotar. 
Couplings; 
Type.S!lik 
Number  _ 
Depths 


Type  ol  I 


'  Gravel  Pack; 


’  Screen: 


-  I 


Diameter. 

Length _ 

Slot  Size. 


Bore  Hole  Diameter  _i2- 


•'TuWV»'«l'&^Ca 


NOT  TO  SCALE 


Boring  Mo. _  \  V\-  C 

Hole  Slxe  >2,"  NCMl»f 
Screen  Length  ' 

Diameter  H  '  T-Tb. 
Casing  Length _ (»-2. 


Diameter _ 

Date  Start_ 
Contractor 


Depth 

(feet) 


(o.Z’ 


_____________  Location  Coordinates  M 

Slot  0.0 to"  E  Ij£,LZjC,Z9.  7 

Mat*l  Sc>»  go  ?XC  Filter  Materials  CoAtf-Sg 

Grout  Type  X 

Mat'l  ScM  ^VC  Development  il> PvlCArL.  ~ 

Static  Water  Level  -V  2-^^ 


_Drlller^j 


Lithology,  Color 


Top  of  Well 


Drill 


Sketch  of 
Construction 


Standard  Penetratl'" 
Blow  Count 


C>/{  Srvv.-  piiriTi  "i' 

^ccv^  -  *-  \oUscr 

k«**r  pUaSTVc  ,  »ss  xwti^>aam^ 

vv— »sr,  951.ACA. 

9tBfS  rean^t^hAi^ 

C>»‘Sp*KBSEO 

'  ’sak/v-e  A'S  0 

'SftrucA'Tte  &  -■B.'sr  ' 


-5E6. 

AYTAcwe^ 


-'Z«5» 


^AnCi.  A«o*je. 


MONITOR  WELL  CONSTRUCTION 


Logged  By:  Ui 


Orilling  Contractor 
Driller's  Name:  g-Aui-  T^rTr- 


Client: 

Lnearian:  _ 


Job  Number  gfe^'^'Tgr 


Well  Number _ 

Comments  (Lost  circulation  Intenral.  Water  level  changes,  Hole  collapse  Intarvai.  etc.): 


Oats/Time:  Start  Finish 


t 


Depths  in  Relerence 
to  Ground  Level 


Top  of  4-2.^ 

Protective  Casing - 


Top  of  Well  Casing . 


Top  of  Cement- 


_ ESS2SZI 


Bottom  of 
Protective  Casing- 


-  2.0 


Ground  Water  • 


-'Z,' 


Top  of 

Bentonite  Seal  - 
Top  of  Gravel  Pack — 


i 


Top  of  Screen  - 


-•s.^ 


Bottom  of  Screen - 

Total  Depth - “"7^ 

of  Bore  Hole 


r-Qf? 


!/ 


/I 

/ 

y 


"T* 


Locking  Cap 

Prolactlva  Pipe  ^  < 

Type.  Oiamator.2S£Ley^- 


Cament/Graval  Pad 


Type  of  Grout iiL- 


.  Casing:  (  \ 

Typ«  CN<-V.T^> 

Plamatar  H*'  \  .O  . _ 

Couplings: 


Typ.  O 


Number _ , _ 

Depths  ' 


Type  ol  Plug  ^u^V5 


■  Gravel  Pack: 

Material  coweggse  ^t>.srr 


'  Screen: 


Diameter  \ •  Q  ■  _ 

La«ig«h  ' 

Slot  Sl»a  0.010  "■' _ 


Sore  Hole  Diameter 


F-55 


NOT  TO  SCALE 


i 

] 

1 

1 


APPENDIX  G 

GEOPHYSICAL  TRACING  FOR  ZONE  8 
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APPENDIX  G 

ELECTROMAGNETIC  CONDUCTIVITY  METHODS 

An  electroangnetic  (EM)  survey  is  a  noncontact  geophysical  technique 
employing  the  use  of  two  metallic  colls  and  an  electronics  module.  The 
transmitter  coll  is  separated  from  the  receiver  coil  by  a  specified 
distance.  VHien  energized,  the  transmitter  coll  induces  circular  eddy 
current  loops  Into  the  earth,  the  magnitude  of  each  current  loop  being  a 
function  of  subsurface  conditions.  Each  of  these  current  loops  generates 
a  secondary  magnetic  field  proportional  to  the  value  of  the  current 
flowing  within  the  loop.  A  portion  of  this  secondary  magnetic  field  Is 
intercepted  by  the  receiver  coll  and  results  In  an  output  voltage.  The 
magnitude  of  this  voltage  Is  linearly  related  to  the  terrain  (ground) 
conductivity  (Evans,  1982).  The  units  of  conductivity  measurements  are 
mllllmhos  per  meter  (mmhos/m). 

Conductivities  vary  for  different  soil  and  rock  types;  thus,  It  Is 
difficult  to  calibrate  EM  Instruments  to  permit  the  determination  of  the 
absolute  subsurface  conductivity  In  unknown  terrain.  The  subsurface  Is 
seldom  uniform,  more  often  being  layered  within  the  penetration  depths  of 
the  Instrument,  further  complicating  calibration  attempts.  However, 
taking  all  of  these  factors  into  consideration,  a  qualitative 
reconnaissance  of  subsurface  conditions  can  be  conducted  by  noting  the 
relative  lateral  changes  along  a  traverse.  An  EM  survey  can  be  used  as  a 
rapid  and  effective  method  for  evaluating  subsurface  characteristics  and 
to  Infer  the  location  and  extent  of  potential  subsurface  contamination 
based  on  changes  In  the  electric  conductivity  of  the  soils. 

Elevated  conductivity  measurements  can  result  from  the  presence  of  burled 
metal  objects,  making  it  essential  that  all  locations  with  anomalous  EM 
readings  be  cross-referenced  with  a  magnetometer.  A  magnetometer  detects 
perturbations  In  the  geomagnetic  field  (for  example,  anomalies  created  by 
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burled  ferromagnetic  objects).  The  system  utilized  by  Environmental 
Science  and  Engineering,  Inc.  (ESE),  a  fluxgate  gradiometer,  maintains 
the  ability  to  sense  vertical  field  gradients  while  remaining  Insensitive 
to  horizontal  gradient  components  (Evans,  1982).  This  allows  the 
Instrument  to  sense  the  vertical  field  of  subsurface  targets  in  the 
presence  of  horizontal  Interference  targets  such  as  steel  fences. 
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AFKIOIX  G 

Results  of  SuTv^  at  Area  "6000"  Landfill  (Zone  8) 


Location  Specific  Cbnductonce 

Destination  x-coonlinace  y-coordinate  (nmhosAn)  Gbmnents 


1 

146 

82 

2 

145 

77 

3 

144 

72 

4 

143 

67 

5 

142 

62 

6 

141 

57 

7 

141 

53 

8 

140 

48 

9 

139 

43 

10 

138 

38 

11 

134 

34 

12 

131 

31 

13 

127 

27 

14 

124 

24 

15 

120 

20 

16 

124 

31 

17 

121 

35 

18 

168 

85 

19 

163 

85 

20 

158 

21 

153 

85 

22 

148 

85 

23 

143 

85 

24 

138 

85 

25 

133 

85 

26 

128 

85 

27 

123 

85 

28 

118 

85 

29 

113 

85 

30 

106 

85 

31 

103 

85 

32 

98 

85 

33 

168 

80 

34 

163 

80 

35 

153 

80 

36 

148 

80 

37 

143 

80 

38 

133 

80 

39 

128 

80 

40 

123 

80 

0.5 

2.1 

0.7 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.6  *Close  to  FIA  AVE 

0.7 
1.0 
0.3 

1.5 
0.0 
0.0 
0.0 
0.2 
0.9 
1.0 
0.0 
2.2 

1.6 

1.0 

7.5  *Clo8e  to  FLA  AVE 
1.3 

1.2 

1.5 
2.2 
0.0 
0.6 
0.4 
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AFFEIOIX  G 

Results  of  EM  Survey  at  Area  "6000"  Landfill  (Zone  8)  (Continued,  Page  2  of  4) 


Location  Specific  Conductance 


Destination 

x-coordinate 

y-coordinate 

(flmhos/m) 

Cbonents 

41 

118 

80 

0.1 

42 

112 

80 

1.7 

*Evidence  of 

43 

109 

77 

9.0 

destroyed  asphalt 

44 

105 

73 

52.0 

road  visible  at 

45 

101 

70 

14.0 

surface. 

46 

97 

67 

0.0 

47 

93 

69 

0.7 

48 

88 

70 

5.2 

*reanants  of  asphalt  road 

49 

83 

71 

2.7 

^oeasured^O.O  approx.  5  ft  away 

50 

87 

74 

0.0 

51 

91 

76 

0.0 

52 

96 

79 

3.2 

■^Beasure<M).0  approx.  10  ft  a/ay 

53 

80 

67 

0.0 

54 

77 

63 

0.0 

55 

74 

59 

0.0 

56 

70 

61 

0.0 

57 

66 

64 

0.0 

58 

62 

67 

0.0 

59 

84 

66 

1.4 

60 

85 

61 

0.0 

61 

85 

56 

0.0 

62 

86 

51 

0.0 

63 

84 

47 

0.0 

64 

82 

42 

0.3 

^asphalt  at  surface 

65 

79 

38 

0.0 

66 

77 

34 

0.0 

67 

74 

29 

0.9 

68 

71 

29 

0.0 

69 

66 

28 

0.0 

70 

64 

33 

0.0 

71 

62 

38 

0.0 

72 

61 

43 

0.0 

73 

63 

47 

0.0 

74 

66 

51 

0.0 

75 

71 

51 

0.0 

76 

76 

51 

0.0 

77 

81 

51 

1.8 

%etal  debris  at  surface 

78 

66 

24 

0.0 

79 

65 

19 

5.2 

'■vire  bundles  at  surface 

80 

65 

14 

0.0 

31 

64 

09 

0.0 
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APIQDIX  C 

Results  of  EM  Survey  at  Area  ''6000"  Landfill  (Zsne  8)  (Continued,  Page  3  of  4) 


Location  Specific  Conductance 


:ination 

x-coordinate 

y-coordinate 

(nnhos/m) 

82 

64 

04 

0.0 

83 

61 

28 

0.0 

84 

56 

28 

0.0 

85 

51 

27 

0.0 

86 

48 

27 

0.0 

87 

48 

22 

0.0 

88 

49 

17 

0.0 

89 

49 

12 

0.0 

90 

49 

32 

0.0 

91 

50 

37 

0.0 

92 

50 

42 

3.4 

93 

51 

47 

2.4 

94 

52 

52 

0.0 

95 

46 

27 

0.0 

% 

41 

27 

0.0 

97 

37 

28 

0.0 

98 

38 

32 

0.0 

99 

39 

37 

0.0 

100 

41 

42 

0.0 

101 

38 

46 

0.2 

102 

35 

51 

1.5 

103 

33 

55 

2.7 

104 

30 

60 

1.9 

105 

28 

64 

2.3 

106 

23 

61 

1.6 

107 

19 

59 

2.0 

108 

15 

56 

1.6 

109 

10 

54 

1.0 

110 

06 

51 

1.5 

111 

21 

68 

1.8 

112 

26 

71 

1.8 

113 

32 

74 

1.3 

114 

37 

77 

1.8 

115 

42 

80 

1.9 

116 

48 

84 

1.6 

117 

53 

87 

0.2 

118 

59 

90 

0.5 

119 

65 

93 

0.7 

120 

76 

96 

0.2 

121 

81 

96 

0.1 

122 

86 

96 

0.2 

Comnents 


^^nagnetoneter  detects  metal 
%etal  at  both  sites 
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APIQOIX  G 

Results  of  EM  Survey  at  Area  "600tf'  Landfill  (Zone  8)  (Continued,  Page  4  of  4) 


Location  Specific  Conductance 


Destination 

x-coordinate 

y-coordinate 

(mnhos^i) 

123 

91 

% 

0.3 

124 

96 

96 

0.2 

125 

106 

% 

0.9 

126 

111 

96 

1.4 

127 

116 

96 

2.8 

128 

121 

% 

2.7 

129 

126 

% 

2.1 

130 

131 

96 

0.0 

131 

141 

% 

1.0 

132 

146 

% 

3.9 

Note:  Results  of  the  magnetometer  survey  along  with  comments  from  field 
observations. 

Source;  ESE,  1988, 
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APPENDIX  H 

PIEZOMETERS;  MONITOR  WELLS;  SURFACE  WATER,  GROUND  WATER, 

SEDIMENT,  AND  SOIL  SAMPLING  LOCATIONS;  AND  SAMPLE  NUMBERING  SYSTEM 

LOCATION  DESIGNATIONS 

In  an  effort  to  maintain  conaiatency  with  Stage  1  field  work,  ground 
water  monitoring  wells  followed  the  same  numbering  system.  The  first 
characters  of  the  well  number  represent  the  site  location: 

T  -  Tyndall  AFB,  and 
LH  •  Lynn  Haven  DFSP. 

The  second  digit  is  the  aone  number.  The  third  digit  is  the  specific 
well  within  the  zone.  Approximate  well  locations  were  designated  in  the 
Stage  2  scope  of  work  (App.  C)  with  some  adjustments  made  in  light  of  the 
piezometer  water-level  results.  All  well  locations  were  staked  and 
cleared  for  drilling  through  Base  Civil  Engineering  prior  to  well 
installation.  Both  new  and  existing  monitor  well  numbers  and  the  ground 
water  sampling  site  designations  and  corresponding  sample  numbers  are 
presented  in  Table  H-1. 

The  location  designations  for  piezometers  were  selected  by  the  Project 
Geologist  based  on  the  need  for  water-level  data  at  a  particular  site. 

The  first  two  characters  for  each  piezometer  number  were  PZ;  the  second 
digit  is  the  zone  number  and  the  third  digit  is  the  specific  piezometer 
within  the  zone.  All  piezometers  were  removed  upon  completion  of  the 
field  work. 

The  sampling  location  designations  for  the  sediment,  surface  water,  and 
soil  sampling  sites  were  designated  in  the  Stage  2  scope  of  work.  The 
sediment  and  surface  water  sampling  locations  were  strictly  adhered  to, 
whereas  the  soil  sampling  locations  were  modified  at  Zone  11  due  to  the 
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Table  H-1. 


Monitor  Well  Numbers  and  Ground  Water  Sampling  Zone 
Designations  and  Sample  Numbers 


Zone 

Monitor  Well  # 

Ground  Water  Sampling 
Site  Designation 

CLASS  Sample 
Ident if icat ion 

2 

1 

GLH2-1 

TYNDL2*1 

2 

2 

GLH2-2 

TYNDL2*2 

2 

3 

GLH2-3 

TYNDL2*3 

2 

4 

GLH2-4 

TYNDL2*4 

2 

7 

GLH2-7 

TYNDL2*5 

*2 

8 

GLH2-8 

TYNDL2*7 

*2 

9 

GLH2-9 

TYNDL2*8 

3 

1 

GT3-1 

TYNDL6*1 

3 

2 

GT3-2 

TYNDL6*2 

3 

3 

GT3-3 

TYNDL6*3 

3 

4 

GT3-4 

TYNDL6*4 

*3 

5 

GT  3-5 

TYNDL6*5 

*3 

6 

GT3-6 

TYNDL6*6 

*3 

7 

GT3-7 

TYNDL6*7 

5 

1 

GT5-1 

TYNDL3*1 

5 

2 

GT5-2 

TYNDL3*2 

5 

3 

GT5-3 

TYNDL3*3 

6 

1 

GT6-1 

TYNDL4*1 

6 

2 

GT6-2 

TYNDL4*2 

6 

3 

GT6-3 

TYNDL4*3 

*6 

4 

GT6-4 

TYNDL4*4 

*6 

5 

GT6-5 

TYNDL4*5 

7 

1 

GT7-1 

TYNDL5* 1 

7 

2 

GT7-2 

TYNDL5*2 

7 

3 

Gr7-3 

TYNDL5*3 

f7 

— 

BWT7-11 

TYNDL5*9 

8 

1 

GT8-1 

TYNDL5*5 

*8 

3 

GT8-3 

TYNDL5*6 

*8 

4 

GT8-4 

TYNDL5*7 

9 

1 

GT9-1 

TYNDL6*9 

9 

2 

GT9-2 

TYNDL6*10 

*9 

3 

GT9-3 

TYNDL6*11 

*9 

4 

GT9-4 

TYNDL6*12 
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Table  H-1.  Monitor  Well  Numbers  and  Ground  Water  Sampling  Zone 

Designations  and  Sample  Numbers  (Continued,  Page  2  of  2) 


Zone 

Monitor  Well  # 

Ground  Water  Sampling 
Site  Designation 

CLASS  Sample 
Identification  No. 

*10 

1 

GTlO-1 

TYNDL4*7 

*10 

2 

GTlO-2 

TYNDL4*8 

*10 

3 

GTlO-3 

TYNDL4*9 

*11 

1 

GTll-1 

TYNDL4*11 

*11 

2 

crii-2 

TYNDL4*12 

*11 

3 

GTll-3 

TYNDL4*13 

♦Denotes  new  monitor  well. 
tDenotes  base  well  No.  11. 


Source;  ESE,  1987. 
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existence  of  the  non-penetrable  concrete  pad  underlying  the  first 
training  pit.  The  sediment,  surface  water,  and  soil  sampling  site 
designations  and  sample  numbers  are  provided  in  Table  H-2. 

SAMPLE  WIMBERIMG  AND  MAHAGEMEOT  SYSTEM 
CLASS  SYSTEM 

All  water,  soil,  and  sediment  samples  were  tracked  through  ESE's  Chemical 
Laboratory  Analysis  and  Scheduling  System  (CLASS).  Prior  to  the  sampling 
trip,  computer-generated  sampling  logsheets  and  sample  container  labels 
were  provided  by  ESE's  laboratory.  Each  sample  was  identified  by  a 
unique  designation.  An  additional  1-  or  2-digit  alphanumeric  code 
designated  different  sample  fractions,  with  separate  labels  printed  for 
each  fraction.  The  sampling  logsheets  also  served  as  chain-of-custody 
forms  (see  App.  0).  The  sample  designations  were  entered  into  the 
computer  system  prior  to  sampling  to  facilitate  tracking  of  samples 
through  analysis,  QC  review,  and  reporting  of  results.  The  unique  sample 
identification  designations  are  included  in  Tables  H-I  and  H-2. 

GROUND  WATER  SAMPLE  NUMBERING  SYSTEM 

Ground  water  samples  were  identified  by  an  alphanusieric  code  as  a  station 
identification  in  addition  to  the  unique  sample  designations  (see 
Table  H-1).  This  code  appeared  on  all  logsheets  and  sample  labels, 
serving  to  identify  the  sample  to  those  directly  involved  in  the  project. 
The  first  character  "G"  denotes  a  ground  water  sample;  the  next 
character(s)  denotes  the  site  location  (T  ■  Tyndall  AFB;  LH  ■  Lynn  Haven 
OFSP).  The  following  character  is  the  cone  number,  which  is  followed  by 
the  number  of  the  specific  well  within  the  zone. 

SURFACE  WATER,  SEDIMENT,  AND  SOIL  SAMPLE  NUMBERING  SYSTEM 
Each  of  these  samples  were  identified  by  a  code  beginning  with  "SW"  for 
surface  water,  "SD"  for  sediswnt,  or  "SO"  for  soil  samples.  This 
sample-type  designation  was  followed  by  a  site  location  code  similar  to 
the  system  used  for  ground  water  samples,  with  characters  for  facility 
(Tyndall  AFB  or  Lynn  Haven  DFSP) ,  zone,  and  specific  site  within  the  cone 
included  in  the  code.  These  sampling  site  designations  are  presented  in 
Table  H-2. 
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Table  H-2.  Sedinenc,  Surface  Water,  and  Soil  Saiapling  Zone  Designation  and  Sedinent  Saiqile 
Nuribers 


Sedisent/Surface  Water/Soil 

(XASS  Sample 

Zone 

Saopling  Site  Designation 

Identification  No. 

Sedinent 


2 

a)in2-i 

•ra®L7*3 

11 

SDTll-l 

TYICL7*1 

11 

SDril-2 

T«OL7*2 

Surface  Water 


2 

SWLH2-1 

TYII)L2*9 

11 

SWT  11-1 

'rn®L4*i4 

11 

swrii-2 

Soil 

11 

sorii-i 

TVNDLl*! 

11 

sorii-2 

TYtBLl*2 

11 

sorii-3 

TYNDL1*3 

Source;  ESE,  1987. 
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APPENDIX  I 

ANALYTICAL  DATA  FOR  BAY  COUNTY  WATER  SUPPLY 


1 

1 

1 


City  of  Tallahassee 
Water  Quality  Lab 


Explanation  of  Report 

The  enclosed  report (s)  are  for  samples  analyzed  for  one  or  more 
of  the  following  synthetic  organic  chemical  catagories  as  desig¬ 
nated  in  FAC  17-22 

Purgeable 
Acid  Fraction 
Base/Neutral 
Pesticide 

Purgeable  For  samples  analyzed  for  the  purgeable  category, 

Che  individual  compounds  are  listed  in  the  report. 

NPD  -  Ho  Peaks  Detected 
BDL  -  Below  Detection  Limit 

Acid  Fraction  Unless  a  specific  compound  is  listed  in  these 
Base/Nuetral  catagories  is  found,  only  the  category  will  be. 

shown  on  the  report  with  the  designation  NPD. 

If  any  compound  which  is  a  part  of  these  cata¬ 
gories  is  present  a  will  appear  next  to 
the  category  and  compounds  found  will  be  shown 
on  Che  report . 

Pesticides  This  category  is  shown  on  Che  report  as  chlori¬ 
nated  Hydrocarbon  Screen.  Although  shown  as 
Chlorinated  Hydrocarbons  this  report  category 
includes  the  pesticides  listed  in  17-22.  As 
with  the  Acid  Fraction  and  Base/Neutral  cata¬ 
gories  only  those  compounds  found  will  be  reported 


4 


»  CITY  OF  TALLAHASSEE  * 

*  WATER  QUALITY  LAB  * 

*  SaOS  Springhill  Rd.  * 

*  Tallahassee,  FL .  32304  * 


*  HRS  Lab  ID  ♦  -  51097  « 

*  DER  Lab  ID  ♦  -  ELD046  * 


LAB  LOG*  -  20576 
STATION  CODE  --  NA 

DESCRIPTION  -  BAY  COUNTY  WATER^I.  WASTEWATER 
COLLECTED  -  10/23/84  TIME  COLLECTED  -  NR 

COLLECTED  BY  -  NR 
SAMPLING  METHOD  -GRAB 


PARAMETER 

CHLOROFORM 

BROMODICHLOROMETHANE 

DIBRnMOCHLGROMETHANE 

BRQMOFORM 

1 , 1  ,1-TRICHLORQETHANE 
TR ICHLQROETHENE 
TETRACHLOROETHENE 
METHYLENECHLORIDE 

1.2- DICHLOROETHANE 
CARBON  TETRACHLORIDE 
ETHYLENE  DIBROMIDE  <EDB) 

CHI  QRINATED  HYDOCARBON  SCREEN 
BASE  NEUTRAL  METHOD  625 
ACID  FRACTION  METHOD  625 
CHLOROBENZENE 
1,  1-DICHLORClETHANE 
1  ,l-DICHLOROETHENE 
trans-1 ,2-DICHLaROETHENE 

1.1.2. 2- TE:TR  ACHLOROETHANE 
1,  1 ,2-TRICHL0RaETHAN£ 
BROMOMETHANE 
CHLOROETHANE 


2 -Ch 1 0 r oe th y 1 w in y 1  ether 
- - ETHANE 


CHl-OROME 
1,2-Dichlqrobenzcne 


1,3-Dichiorobenzene 


1,4" Dichlorobenzene 

DICHLQRODIFLUORQMETHANE 

l,2“Dichli)ropropane 

CiG-l,3--Dichloropropene 

Trans-i,3-Dj.chloropropene 

TR  ICHLOROrLUClROMETHANE 

ETHYLBENZENE 

UINYLCl-ILOfMDE 

XYLENE (ortho, Meta, par a) 

BENZENE 

TOLUENE 


RESULT 
31 , 1 
12.5 
NPl) 
NPD 
NPD 
NPD 
NPD 
BDL 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 
NPD 


UNITS 

ug/i 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

u(3/l 

ug/1 

ug/1 

ug/1 

uq/1 

ug/1 

ug/1 

ug/L 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

uq/1 

uq/1 

ug/1 

uq/1 

ug/1 

uq/1 

ug/1 

ug/1 

ug/1 

uq/1 

uq/1 

ug/1 

ug/1 

uq/1 

ug/1 

uq/1 

ug/1 


Det.  LiMit 
.647 
.099 
.  121 
.118 
0  .  12 
,11 
,  05 
,42 
,  7 
.  06 
007 


0  . 
t) 

1 , 


5 

5 

lU 

10 

lU 

5 

5 

5 

5 

5 

5 

5 

5 


I 


1-2 


► 


the  water  spigot 

WATER  AND  WASTEWATER  ANALYSIS 
5806  HIGHWAY  22 
PANAMA  CITY,  FLORIDA  32404 
(904)  871-1900  -  871-1901 

Laboratory  I.D.  81148 

System  Name:  Bay  County  Water  Plant 


Address: 


3400  Transmitter 


Samole  Site: 

sink  inside 

lab 

Date  and  Time  Collected 

Check  One:  1.  □ 

Check  One:  1.  C 

Check  One:  1.  □ 

March 

27.  1986  12:35  p 

•  a*  Collector 

Stacey  Brown 

Community  Public  Water  System 

Ground  Water 

Raw 

2.  C  Non-Community  Public  Water  System 

2.  G  Surface  Water 

2.  G  Treated 

PARAMETER 

' 

RESULT 

PARAMETER 

RESULT 

PARAMETER 

RESULT 

Arsenic  as  As 

*0.001 

Chloride  as  Cl 

1  12.5 

1  "  -  —  -  — 

Total  Hardness  as  CaCO. 

56 

Barium  as  Ba 

1 

*0. 10 

Color* 

!  3 

Total  Alkalinity  as  CaCO> 

20 

Cadmium  as  Cd 

*0.001 

Copper  as  Cu 

'  0.013 

N.C.H.  as  CaCO. 

36 

Chromium  as  Cr 

*0.002 

Corrosivity 

-2.0 

Bicarbonate  as  HCOi 

12 

Lead  as  Pb 

' 

0.004 

Foaming  Agents 

*0.01 

Calcium  as  Ca 

15.4 

Mercury  as  Hg 

i 

*0,001 

.  Hydrogen  Sulfide 

Magnesium  as  Mg 

1.4 

Selenium  as  Se 

1  Iron  as  Fe 

IBIRIIH 

Carbon  Dioxide  as  CO> 

5.0 

Silver  as  Ag 

I 

■  1 

*0.001 

1  Manganese  as  Mn 

■  0.001 

Bicarbonate  as  CaCO> 

20 

Nitrate  as  N 

0.04 

■  Odor* 

'  0 

Carbonate  as  CaCOi 

0 

Fluoride  as  F 

1 

i 

0.06 

i  pH* 

:  7.0 

Hydroxide  as  CaCOi 

0 

Turbidity,  ’NTU 

1.0 

'  Sulfate  as  SO. 

Sodium  as  Na 

4.4 

i 

^  Total  Solids 

88 

: 

Endrin 

ND 

i  Zinc  as  Zn 

0.  123 

pHs* 

Lindane 

1 

ND 

Stability  Index*  2pHs-pH 

Methoxychlor 

t 

t 

ND 

1 

Saturation  Index*  pH-pHs 

Toxaphene 

1 

ND 

— 1 

2.  4-0 

1 

- 1 

Jffi _ 

1 

J  *less  than 

2,  4-5  TP  Sllvex 

— 

Jffi _ 

1  ND  none  detected 

—4 

Trihatomethanes 


NOTE;  ’All  results  in  mg/I  except  those  denoted. 

Analysis  in  accordance  with  Chapter  17-22  FAC, 

Section  104-106. 

Methods  are  those  listed  in  Standard  Methods  For  The 
Examination  of  Water  and  Wastewater,  I4th  Edition,  1975. 

I2;45  p.m. _ 


Date  and  Time  Received  March  27 ,  1986 


ite  Reported 
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APPENDIX  J 

Table  J-1.  PiezomeCer  Water-Level  Measurements,  September  30,  1986 


Piezometer 
Designat ion 

Top  of  Casing 
Elevat ion* 

Depth  to  Water 
From  TOC  (ft) 

Water-Table 
Elevat ion* 

P26-1 

21.24 

4.  34 

16.90 

PZ6-2 

19.90 

2.69 

17.21 

PZ8-1 

10.79 

4.20 

6.59 

PZ8-2 

15.75 

7.08 

8.67 

PZ9-3 

27.64 

6.  72 

20.92 

PZlO-1 

12.32 

t 

PZlO-2 

13.43 

8.20 

5.23 

PZlO-3 

12.71 

4.12 

8.59 

PZll-l 

12.18 

4.37 

7.81 

pzn-2 

8.29 

4.65 

3.64 

PZll-3 

8.82 

5.00 

3.82 

♦Elevations  are  given  in  feet  relative  to  mean  sea  level. 
TDry  to  bottom  of  casing. 

Source;  ESE,  1987. 
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Table  J-2.  Piezometer  Construction  Summary 


Well 

Designation 

Total 

Length 

(ft) 

Screen 

Length 

(ft) 

Screened 

Interval* 

(ft) 

Casing 

Length! 

(ft) 

Casing 

Interval* 

(ft) 

PZ6-1 

13,0 

5.0 

-6.5 

to  -11.5 

8.0 

♦  1.5 

to  -6.5 

PZ6-2 

12.5 

5.0 

-6.0 

to  -11.0 

7.5 

+  1.5 

to  -6.0 

PZ8-1 

13.6 

10.0 

-2.0 

to  -12.0 

3.6 

+  1.6 

to  -2.0 

PZ8-2 

12.4 

5.0 

-4.5 

to  -9.5 

7.4 

+2.9 

to  -4,5 

PZ9-3 

18.0 

10,0 

-6.5 

to  -16.5 

8.0 

+  1.5 

to  -6. 5 

PZlO-1 

10,3 

8.0 

-0.5 

to  -8.5 

2.3 

+  1,8 

to  -0.5 

PZIO-2 

17.3 

10.0 

-6.0 

to  -16.0 

7.3 

+  1.3 

to  -6,0 

PZlO-3 

12.0 

9.0 

-1.5 

to  -10.5 

3.0 

+  1.5 

CO  -1.5 

PZll-1 

11.3 

10.0 

-0.0 

to  -10.0 

1.3 

+  1.3 

to  -0.0 

PZll-2 

13.5 

5.0 

-7.0 

to  -12.0 

8,5 

+  1.5 

to  -7.0 

PZll-3 

13.5 

5.0 

-7.0 

CO  -12.0 

8.5 

+  1.5 

CO  -7.0 

TOTALS 

147.4 

82.0 

65.4 

♦Screened  and  cased  intervals  referenced  Co  ground  level. 
Source:  ESE,  1987. 
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MONITOR  WELL  WATER  LEVELS 
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APRIOIX  K 

MOHTTOR  VEIL  WKIER  LEVEL  ^eASUREME:N^S 


Well  Dace  of  Top  of  Casing 

Designation  Mnaaitremmc  Elevation* 


Depth  to  Water  Water-Table 

From  Top  of  Casing  (ft)  Elevation* 


liO-1 

10/22/86 

10.1 

6.41 

3.7 

LH2-2 

10/22/86 

6.8 

4.90 

1.9 

LH2-3 

10/22/86 

6.6 

5.11 

1.5 

IH2-A 

10/22/86 

7.8 

6.03 

1.8 

lil2-7 

10/22/86 

8.5 

5.61 

2.9 

LH2-8 

10/22/86 

8.83 

6.15 

2.68 

LH2-9 

10/22/86 

7.80 

6.20 

1.60 

T3-1 

10/19/86 

10.9 

7.74 

3.2 

T3-2 

10/19/86 

8.9 

6.53 

2.4 

T3-3 

10/19/86 

5.8 

4.80 

1.0 

T>4 

10/19/86 

7.8 

5.11 

2.7 

T3-5t 

10/17/86 

7.28 

6.10 

1.18 

T>6t 

10/17/86 

7.88 

6.55 

1.33 

T>7 

10/19/86 

13.26 

7.67 

5.59 

T5-1 

10/19/86 

13.6 

8.96 

4.6 

T5-2 

10/19/86 

13.4 

9.28 

4.1 

T5-3 

10/19/86 

12.6 

7.97 

4.6 

T6-1 

10/19/86 

28.9 

7.95 

20.9 

T6-2 

10/19/86 

24.6 

4.70 

19.9 

T6-3 

10/19/86 

29.0 

8.20 

20.8 

T6-4 

10/19/86 

26.22 

5.71 

20.51 

T6-5 

10/19/86 

29.37 

8.64 

20.73 

T7-1 

** 

13.3 

T7-2 

10/19/86 

12.3 

5.15 

7.1 

T7-3 

10/19/86 

10.9 

4.10 

6.8 

T7-4 

n 

— 

— 

— 

T8-1 

10/19/86 

15.7 

7.03 

8.7 

T8-3 

10/19/86 

10.84 

4.43 

6.41 

T8-4 

10/19/86 

14.24 

6.71 

7.53 

K-1 
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AFFEIDIX  R 

KXnrOR  VEa  VMSR  1£VEL  MBASUBOCNrS 
(CoDtinjed,  Page  2  of  2) 


Uell 

Designation 

Date  of 
Meaauieoent 

Top  of  Casing 
Elevation* 

Depth  to  Utter 

From  Top  of  Casing  (ft) 

Water-Table 

Elevation* 

T9-1 

10/19/86 

20.7 

7.11 

13.6 

T9-2 

10/19/86 

22.6 

6.65 

15.9 

T9-3 

10/19/86 

28.42 

8.42 

20.00 

T9-4 

10/19/86 

23.94 

8.84 

15.10 

TlO-l 

10/19/86 

14.13 

10. 17 

3.% 

TlO-2 

10/19/86 

14.77 

10.39 

4.38 

TlO-3 

10/19/86 

13.35 

4.77 

8.58 

Tll-1 

10/19/86 

13.24 

6.29 

6.95 

Tll-2 

10/19/86 

12.97 

8.62 

4.35 

Tll-3 

10/19/86 

8.43 

5.85 

2.58 

*AU  elevacioos  given  in  feet  relative  to  oean  sea  level, 
tlnaccessible — POL  facility  locked  date  of  lOBasureaents. 
**lnaccessible — uell  is  on  the  flight  line. 
ttNot  a  monitor  uell  (Base  Uell  No.  11). 

Source:  ES,  1967. 


K-2 


APPENDIX  L 
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Well 

ITM  Coordinates 

r 

Top 

levat ion , 
of  Cas ing 

i  Rnat  1  .'M  No . 

Northing 

East  1  ng 

(  f  t ,  ms  1  ) 

•T3-1 

398884 

1655311 

10.9 

*T3-2 

398863 

1633474 

8.9 

*T3-3 

398846 

1635749 

3.8 

*T3-i 

398  124 

1653373 

7  .8 

•T3-5 

398638.3697 

1655804.0827 

7.  28 

’T3-6 

398436.3903 

1635773.4899 

7.88 

’T3-7 

398428.4383 

1653200.9359 

13.26 

*T3-  1 

3988  1  1 

1654383 

1  3  .6 

*T3-2 

398933 

1634338 

13.4 

*TS-3 

39893' 

1634323 

12  .6 

*Tf>-l 

386396 

1660116 

28.9 

*T6-2 

386819 

166  04  04 

24.6 

*T6-3 

386328 

1660440 

29.0 

tT6-i 

386637 . 7033 

1660367.0830 

26.22 

♦T6-5 

386272.4093 

1660197 . 5984 

29.37 

*T7-1 

387323 

1663607 

13.3 

*T7-2 

388044 

1663873 

12.3 

*T7-3 

387411 

1664446 

10.9 

*T8-1 

39  7  780 

1654364 

15.7 

7X8-3 

397666.6763 

1653978.8123 

10.84 

7T8-4 

397440.01 16 

1654020. 7239 

14.24 

*T9-1 

391171 

1655892 

20.  7 

*T9-2 

390885 

165601 7 

22.6 

7X9-3 

390851. 1563 

1655686.  1  104 

28.42 

7X9-4 

391122.8751 

1655803.4411 

23.94 

7X10-1 

396724.8734 

1655781.3198 

14.  13 

7X10-2 

3964 17.4401 

1655868. 1802 

14.77 

7X  10-3 

396173.0211 

1655573.0608 

13.35 

L 


I 


DRAWN/REVISED 


B 
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DRAWING  NO  DRAWING  TITLE 


TYNDALL  AIR  FORCE  BASE 
MONITOR  WELL  LOCATIONS 


BNVIROIMMKIMTAl.  aCIKlMCE 
AND  KNOINKSRINO,  INC. 

AM  COWAANV 


DRAWN/REVISED 


BY  CHKD  DATE 


APPROVED  FOR  ISSUE  BY 


appendix  m 

GROUND  WATER  SAMPLING  LOGS 


D-WB85.1/SAMPFORM.1 

03/15/85 


WELL  SAMPLIIW  DATA  FOtM 


;  I  J  '' _ _  1  I  1 

Wall  Number;  ^  —  Dec  a:  ^  Time: 


(  ^ 

Bonos  Dxamecar: 

Well  Casing  Diameter: 

1 

Annular  Soaca  LensCh:  P— -S 

Stichup: 

*> 

HA3BX  LEVEL 

Held; 

Cut: 

DTW: 

Top  of  Casing 

COUMR  OP  EAXBS  Ql  HELL 

Casing  Lange b: 

DTV  Top  of  Casing: 

fj.  _> 

Column  of  Wacer  in  Well: 

VOLOHS  TO  BE  BEHOVES 

Gallons  per  foot  of  A. 3.  (from 

chart ) 

m 

•  ":> 

Column  of  Wacer  or  Length  of  A. 

S.  (whichever  is  less) 

X 

=i 

'  Volume  of  Annular  Space 

m 

l  r 

Gallons  per  foot  of  Casing 

n 

1  ^  “ 

Column  of  Water 

X 

^ .  -O’ 

Volume  of  Casing 

« 

Total  Volume  (Volume  of  A.S.  * 

Volume  of  Casing) 

- 

Number  of  Volumes  to  be  Evacuated 

i 

Total  Volume  to  be  Evacuated 

m 

Method  of  Purging  (?pump^  bailer. 

etc. ) :  C.  ' 

PIELO  AKALTSES  Starr 

Mid 

End 

Time  — 

O'-  - 

■  - 

r  j- 

pH  ^ 

'■y 

r 

- 

Conduct! VI ^  "Z — ' 

'J  f 

Tamperature  i'~l  ■ 

i-T 

:  * 

Total  Volume  Pursed: 

gallons  ^ 

Sample  Time:  'C 

Sample  Number; 

mcnoHS 
s  c 

0  P 

nOTKS 


TP 

B 


CL  F  H  M  N  NF 

BP  as  S  T  DP  2 


S ignad/ Sampler; 

S igned/ Bevievec : 


yi 


:i«Ce:  - 

Dace:  o/ 


M-1 


O-WUSS.l/SAMPTOBM.l 

03/15/85 


WEU.  SAMPUJIC  DATA  FOBM 
mea:  _ 


y«H  CAiitig  Oiamaear: 

SCickup:  - 


Top  of  Caain 

S>1 


Tiaa: 

Wall  Mumbar:  jr.  ■-= -  - - 

(,  Wall  CaiLdg  Otamaear.  _ 

Borin*  Diamaear:  - « - - - -  . 

.  .1.  !  -  •  ^  Stickup: 

Annttlar  Spaca  I.an*eh:  ,  '  — 

BIBXIS  UVKL 

Raid:  ^  — 

Cue:  ^  — 

Otv:  <=••'“« 

asuMm  aw  wtan  i>  *u*  ^  ~ 

Caaing  tiao*eh:  “  ■  • 

S  • 

oni  Top  of  Cotittg:  - - - - - - - 

ColuBB  of  Waear  in  Wall;  ...  I  •  '  ^  ■  — 

pQUHl  TO  BB  flCHOVKO 

Callona  par  foot  of  A.S.  (fro.  chart)  “ 

Col-n  of  Watar  or  t.an,th  of  A.S.  (ahicharar  i.  l...>  » 

Polmaa  of  Annular  Spaca 

Callosa  par  foot  of  Caain*  ^ 

Colum  of  Waear  ^ 

VoluM  of  Caain* 

Total  Fol«.a  (Volu«  of  A.S.  ♦  Vol«.  of  Caain*)  - 

Rianbar  of  7olu«aa  to  ba  Emcuatad 
Total  ▼olu.a  to  ba  tracuatad 

Mathod  of  Purging  bailor.  a«^>:  - 


nZLS  ABALtSlS 


ba  Iraeua 
^ - Start 


bailor,  ate.): 


9«  - — 

CoaduceiTiCT 

ToHparatura  — i- 

Total  Poluma  Purgad:  ^ 
SaapLa  Tiaa:  I'  '■'hL 


Hid 

IJHI  __ 

- 

•3-  6  H  ~ 

gal Iona 

Saapla  Suabar: 


1 

.  1 

-li— 

•ikllc. 


tXM 


Cod 

I' 


Jl- 

)-u-r 


Signad/ Saaplar: 
Sign ad/ Rariauar: 


J 


D-WHSSa/SAMPTOBM.l 

03/15/85 


WELL  SAMPLING  DATA  FOBM 


W«ll  Numb«r;  ^  - 

Boring  Diamoeor:  _____ 
Annular  Spaca  LangCh: 

«xn  uvsL 

-  n 

Hold:  ^  ^  . 

rurt  /■  ^ 


'  y  -/  1  Tima! 

Wall  Caaing  Oiamacar: 
_  Sciclcup:  ____ 


Top  of  Caaing 


rprT.Tum  og  agm  h  will 

I  h  0 

Caning  Langcb:  I  _ 

DTW  Top  of  Caaing:  ~  ^ 

Column  of  Saear  in  Wall:  !  L-  ■ 

pouas  TO  as  nofn 

Gallona  par  foot  of  A.S.  (from  chart) 

Column  of  Watar  or  Langch  of  A.S.  (whichavar  ia  laaa)  X 

7oluma  of  Annular  Spaca 

Gallona  par  foot  of  Caning 

Colian  of  Watar 

ToluaM  of  Caaing 

Total  Volum#  (Voluma  of  A.S.  ♦  Voluma  of  Caaing) 

Numbar  of  Tolumaa  to  ba  Eracuatad 
Total  Woluma  to  ba  Cvacuatad 

Method  of  Purging  ^p^,  bailor,  ate.):  _ - 

T»T-ii  AMLISIS  Start 

T».  ''Tt. _ 'JzlL -  -L 

K  _ M - 

Conductirity  1  ^  — ■ 

Tomparatura  2-^  -  S' 

VfliuM  Pupcod:  ^  gallona 


r  sv 


PXKLS  AMLTSIS  St 

Tima  ^ '  I 

pH  _ 

Conductirity 
Tomparatura  2-^ 

Total  7oluaw  Purgad:  __ 
Sampla  Tima:  I'l.'U 

rucTvm 


.  ^  ^ 
'  5 


gallona 

Sampla  Numbar; 


/z.- :) 


iq  .<?-> 


;l  T  -  (i 


wom 


Signad/Samplar: 

Signad/Naviawar: 


Data:  /'g/.*  ■ 


M-3 


&-UV8J.1/SAMPF08K.I 

03/15/85 


Weu.  SAMFLim  DATA  FOIM 


V«ll  Ifuab«r: 


tee*: 


Tin 


Boring  Di*««e*r: 
Annular  Sp«e*  Langeii: 

ttzn  um 

H*14:  _  S^O 

Cue: 


ill 


W*ll  Casing  Diaanear: 
Seiekup: 


•u 


/.  / 


OW:  ?  -1 

Top  of  Casing 

ooun  or  \uan  xa  vll 

Caaing  Langeh: 

1 

orv  Top  of  Caaiog: 

Colun  of  Waear  in  Well: 

IL..  i 

TOLOm  TO  BE  OPiOnB 

Gallons  par  fooe  of  A.S.  (tram  dure) 

Colun  of  Waear  or  Lngeh  of  A. 

.S.  (wfaickarar  is 

lass) 

X  !>•/ 

Toluaa  of  Anular  Spaca 

-  . 

Gallons  par  fooe  of  Casing 

- 

Colun  of  Waear 

X  '-.I 

Volun  of  Casing 

.  A-O 

Toeal  WoluM  (VoluM  of  A.S.  « 

Poluaa  of  Casing) 

•  6-7 

Ifuabar  of  Volunas  eo  ba  Cracuaead 

X 

Toeal  Voluaa  eo  bo  Bracuaead 

Maebod  of  Purging ApuaM  bailor, 
rXKU»  AIALTSB  ^  ^earc 

aec): 

•  ^.  /  13-3 

Hid 

End 

Tiaa  /  I-  -  ^  / 

IM  _U'u 

pB 

(>  ■  ^ 

L  ■  7 

Coodaceivier  ^  "Z- / 

-^'Ih 

2-  3  / 

TaBoaraeura  i  6.  5 

2^1-0 

■“tr  ■ 

Toeal  Wolvasa  Purtad:  ^ 

gallons 

Sami*  Tiaa:  J 

__  Saapla  Buabar 

: 

PIACnoOB 

B  c  CP  '  a 

r  a 

M 

JL,  sp 

0  P  B  BP 

BS  S 

T 

OP  z 

Stgn«4/SaBplar: 
Sign *4/ B*vi*w*r: 


whM. 


teca: 

tec*: 


0-W?85. 1/SAMP FORM. I 
03/15/85 


WELL  SAMPLIMC  DATA  FOR! 


Wall  Hiaab«r: 

Boriog  OiaMtar:  I 

AmittlAr  Sp«c*  LaagCh: 


Tim:  II  * 

Wall  Caaing  OiaMCar:  *4  "  I"- , 
Scickupf  i* 


I 


GaLloas  par  foot  of  A.S.  (fro«  chart) 

Coltaa  of  Watar  or  Langth  of  A.S.  (ahiehavar  i>  lots) 
Poluaa  of  Aoaular  Spaca 


(ialloaa  par  foot  of  Caaiog 
Coltaa  of  Waear 
▼oliaaa  of  Caaiag 

Total  FoliflM  (7oluaa  of  A.S.  ♦  Foluaa  of  Caaxng) 
Mhahar  of  Toliaaaa  to  ha  Braeuaea4 


Total  Toliaaa  to  ha  Bvaeuaca4 
Hathod  of  Porgiog  (puap,  hailar,  ate.): 

FZIL9  BMBTTHfl  Start 


D-WS85.1/SAMPFOBM.1 

03/15/85 


WBU.  SAMPLIW;  DATA  FORM 


Well  Nuab«r: 

Borint  0U*«e«ri  * 
AonuUr  SpAC*  {.aafeh: 

ami  uvKL 
H«18:  -  *7-QO_ 

Cut:  .  ® 


DaC«:  Tine: 

Wall  Ctaiof  0i*n«c«f:  T-b 

,,U^  Scicicup*.  3<2. _ _ 


Top  of  CAfinf 


Or>t,Mfli  OP  tuai  n  vu.  / 

CAAint  LABteh:  _ — - - - 

orw  Top  of  CAAiag:  _ T  4*^ - — 

ColMB  of  MAtor  in  WaII:  - - 

fnt.MAi  TO  n  ■BWBS 

OaIIoba  per  foot  of  A.S.  (f^on  ehAtt) 

CoLom  of  WACor  or  Loagth  of  A.S.  (nhichAvor  is  Uss)  X 
PoluM  of  AoattlAr  SpocA 
CAlloat  per  foot  of  Cssiog 

X 

ColMB  of  UACAC 
POllM  of  CASiOf 

TocaI  PolwiA  (Polu*A  of  A.S.  ♦  Polonn  of  CASing) 

NUabAr  of  PolunAA  eo  bA  CrACAACAi 

TocaI  PoIuha  eo  bA  EvACuACAd  f X 

KACbod  of  Purging  (p«asp,  bAilor,  acc.):  .j?*i*y***^  i 
PXXLO  AMLXSa  Stort  **^"*50 


I  SI 
tyo 
2S.I 
Q-Cgz^ 

•  »<i-0 

. 

>»»ibas\ 


P«  3- 

CondoeeiTicy  _ ^ 

TiBpArACurA  %. 

TocaI  PolnnA  PurgAd; 
SASplA  TIsm:  //• 


*13-^ 


galVont 

SenplA  iHiabAr: 


V<2 


'OA  ®  T/V-plJ 


S'*cle^ 


SLgnAd/SsaplAr: 
Sign Ad/ PAAiAAAr; 


Oses: 

Oaca: 


EVWBSS.l/SAMPFOBM.I 

03/15/85 


WELL  SAMPLING  EATA  POM 


Well  Ntaib«r:  _ 

Borint  DiaaaCcr:  ____ 
Aaottlar  Sp«c«  LangCh: 
Hint  LIES. 

Bald;  ^ 

Cue:  ■ ^ 

orv: 


Daea: 


I 


V3 


■)  Tima: 

Wall  Caaiag  Diaaacar: 
_  Seickup; 


l-H 


ooBdoi  or  won  x>  bbu. 

Casing  Laageh: 
OTV  Top  oP  Casing: 
Coiian  of  Waear  in  Wall: 
TO  B  BMOWa 


Top  of  Casing 

iM-0 


Gallons  par  foot  of  A.S.  (froa  chare) 

Col:au  of  Waear  or  Langeh  of  A.S.  (whiehaaar  is  loss) 

▼oliaas  of  Annular  Spaca 

Gallons  par  fooe  of  Casing 

Colan  of  Waear 

Voliasa  of  Casing 

Tocal  ToIumi  (Toluaa  of  A.S.  *  Voluaa  of  Casing) 
Nuabar  of  Toluaaa  eo  ha  Erscuaead 

Toeal  Toluaa  eo  h^raeuaead  _ 

laehod  of  Purging^Cpo^,  bailor >  see.):  C.  ^ ' - 

mu  AULTia 


3^1 


.1  t>3- 


U'  O 


1. 1 


^  as 

n.T 


3  X. 


II, o—")  IX -Z 


T 

P8 

Coaduceiviey 
Taaparaeura 
Toeal  Voluaa  Purgad: 
Saapla  Tiaa: 


Searc 

0<\^1 

Hid 

l0'f>(o 

fad 

/  o: )  7 

l.3 

(.0 

■■ 

fH-7  . 

A-*!,  €' 

JO 


.0X0 


gallons 

Saapla  Nuabar: 


B 

0 


C 

P 


cr 

t 


r 

B 


H 

s 


N 

T 


N 

0? 


HP 

Z 


Signad/Saaplar: 

S  ignad/  bar  laiMr: 


9aes: 

Ones: 


/uhr' 


M-S 


D-WS85 . 1/ SAMPTORM. I 
03/15/85 


WELL  SAMPLIKC  DATA  FOm 


Wall  Numbar: 


-  “i 


Boring  Diamacar;  ° 
Annular  Spaca  Langch: 

van  ixvBL 

"7>  ^ 


I  }  1 1  ; !  , ^  Tima! 

Wall  Caaing  Diamacar: 
_  Seickupi:  ___ 


Top  of  Gating 


aama  or  vast  n  vl 

Gating  LangCh: 

DTW  Top  of  Gating:  I 

Coltn  of  Waear  in  Wall: 

pouHi  TO  Bs  nmn 

Gal Iona  par  foot  of  A.S.  (from  chart) 

GoliM  of  Waear  or  Langch  of  A.S.  (whichavar  it  lata) 

Foltfta  of  Annular  Spaca 

Callona  par  foot  of  Gating 

Golmtn  of  Waear 

Volumt  of  Gating 

Toeal  FoluaM  (Volume  of  A.S.  ^  Voluma  of  Gating) 
Numbar  of  Volumaa  to  ba  Evaeuaead 

Toeal  Voliaaa  eo  ba  Eraeuaead  _ 

Machod  of  Purging  bailor,  aec.):  ^  v 

rxxut  AHgliTffV*  — Stare  Mid 


la^oi 


Conduce iriey 


Ttmparaeura 
Toeal  Voluma  Purged: 
Sample  Tima:  1 1  ^ 


o.'l) 
(,.0 
I  b  ^ 


gal Iona 

SampLa  Numbar: 


X  7.? 

•ZZH 

.  v.w 

End 

/ 

^  4-  ^ 


SLgn ad/ Sampler ; 
Signed/ Vaviaaar: 


Otea:  -'1/ 


t>-WH85.l/SAMProBM.l 

03/15/85 


Wall  Nuabar: 


WELL  SAMPLIMC  DATA  FOm 


Oaea: 


If' 


a 


Tima: 


Borinf  Oiaaaear:  I 

Aaottlar  Spaca  tangch: 
nxn  UVBL 

Hald: _ ^-0 

Cue:  _ 

orw: 


^-3 


wall  Caaing  Diaaaear: 
Seiekup: 


>v^bT^  in 


I. 


i  “I 


Tap  of  Caaing 

/3.a 


3-1 


cauMi  or  vixn  xa  mu. 

Caaing  Lasgeh: 
orw  Top  of  Caaing:  ___ 

Coluaa  of  Waear  in  Wall: 

VQUM  TO  V  HMOftO 

Callona  par  foot  of  A. 8.  (from  chare) 

Caluan  of  WAcar  or  Langeh  of  A.S.  (whichavar  ia  laaa) 

Foluma  of  AnnuLar  Spaca 

Callona  par  fooe  of  Caaing 

Column  of  Waear 

7olumn  of  Caaing 

Total  Felumn  (Toluma  of  A.S.  ♦  Foluma  of  Caaing) 
ihmUMr  of  Toluiaaa  eo  b«  CracuaeaA 
Toeal  Toluma  eo  ba  Kracuaead 
Mathod  of  Purging  (pump,  bailar,  ate.): 


.  i  i 


^■3 


3-1- 


f  r 


'•r 


V.? 


3-ha 


Seart 

M  \  3^ 


C.) 


mu  AIALTSB 

Tim* 

P« 

Conduceiricp 
Tamparacura  ____ 

Toeal  PoliMO  Purgad:  _ 

Sompla  Tima;  _ /  ^  .  5*-^ 


Mid 

'•I  ^ 


End 

i;  'i  ^ 


JSL 


xs-o _ 

ToT" 


CO- 


IIJ. 


Xf. 


gal Iona 

Sampla  Mumbar; 


B 


C 

P 


or 

B 


S i gnad/ Bar lawa r : 


Olv-  ^ 


a 

•p 

<jL  fo 


H 

S 


M 

T 


<8^ 

MP 


0? 


Data: 


It- 10 


D-W1I85.1/SAMPFOIIM.1 

03/15/85 


WEU  SAMFLIHC  DATA  FOIM 


Wall  Muabar:  '  ^ 

Data: 

•*  V  Tim: 

Bormt  Diaaaear:  '< 

Wall 

Casing  Diaaaear: 

Aaaular  3 pact  Lanach: 

!•:! 

Seickup: 

BZn  UBL 

HaU: 

Cue:  •  ^ 

BtW:  f'  1 

Toe 

of  Casing 

coLooi  OP  a*n>  zv  aiLZ. 

Caainf  Laageh: 

1  3  ^  ^ 

oni  Top  of  Caaiot: 

r.  1 

Coluaa  of  tfaear  in  Wall: 

7-  ^ 

yaum  to  b  BMOffp 


Gallons  par  foot  of  A.S.  (froa  chart) 

• 

.  i  1 

Colian  of  Waear  or  tangeh  of  A.S.  (whiehavar  is  lass) 

Z 

Vo'.uaa  of  Aaaular  Spaea  ^ 

m 

Gallons  par  foot  of  Casing 

m 

7' - 

Colisan  of  tfaear 

1 

Foliaaa  of  Casing 

m 

1-3 

Tocal  PoluM  (7oIum  of  A.S.  «  Voluaa  of  Cssiag) 

Nuabar  of  FoIusms  eo  ba  Craeuaead 

z 

Total  VolusM  eo  ba  Kraeuaead 

'M 

Machod  of  Furling  (puhp.  bailor,  acc.): 

rtELO  AlALXnS  scare  Mid  Cad 

T—  i^'hS  }r.io  ic.^<r 

p*  6-5  ^  ^ 


Cottdaceiricj  3^3 

‘  “17? - 

Taaparacuro  3^  >>  ^ 

_ _ 

Tocal  ToIum  Punad:  1^0  lalloaa 

ulUlHfk,.:  ^  5^ _  Sa«pla  Muabar:  Ti  J^YL  L  4  ^ 

flACrXOM 


I  c  cr  a  p  a  M 


(S' 

OF  Z 


Oita:  IjcJlk/^ 

3«ca: 


H-ll 


0-W«85.1/SAMPFOfM.L 

03/15/85 


WELL  SAMFLIMC  DATA  rOIM 


U«ll  Smb«r:  (  3  *  a 
8«riiit  I  2. 

Ajoaular  Sp4c*  Langch: 

«AXn  UfIL 

Ia14:  1.0« 

Cat!  0  O 

OW:  C.l  0 

oouMi  or  «Azn  za  wax 

Casiag  L«a$eh: 
orv  Top  of  Coaiog: 
Colon  of  Waeor  in  Wall: 


Well  Caaiog  Diaaoear: 
_  Seiekup; 


Top  of  Caaiog 


CoLLoaa  par  foot  of  A.S.  (froa  chart) 

Colna  of  liaear  or  Laagch  of  A.S.  (whiehavar  it  laaa) 

7olon  of  Aaaalar  Spaea 

Galloaa  par  foot  of  Caaiog 

Colna  of  Waear 

Tolna  of  Caaiag 

Total  Tolna  (Tolna  of  A.S.  *  Tolna  of  Caaiog) 
NWbar  of  Toloaaa  to  ha  fraeuataS 
Total  Tolna  to  ha  Craeaaea4 
NathoA  of  Purgiog  (paap,  hailar.  ate.): 


»■ 

CooAactirier 


tratura 


Total  Volun 
Saaipla  Tiaa: 


PorgaA 


Stare 

tlZ>9  S'i 

c.r 

3s^ 

tA:  1 30 


M*  r-&. 


2.2  .fel 
.fa>5^y 


32.0 


fC  -/C 


Cl 
3  0^ 


gallooa 

Saaplo  Suahar; 


Jo^ 


H-12 


D- WII85.1/ SAM?  FORM.  1 
03/15/35 


WEU.  SAMPLING  DATA  FORI 


Well  Nuab«r: 


3'4» 


Boring  Dinaocor:  It 

Annular  Spacn  LangCh: 

ttxn  Lon. 


_  Dien:  ‘7  Tima 

_______  Moll  Caaing  Diamocar: 

/(o  •  ^  ^  Stickup: 


IZ(0 

M‘  T.t>. 


coun  or  ami  a  mu. 

Caaing  LongCh: 
OTM  Top  of  Caaing: 
Colm  of  Haear  in  Moll: 
YOL9HI  TO  B  BHOVn 


Top  of  Caaing 

C-yT _ 

J‘La< _ 


Collons  por  foot  of  A. 3.  (from  chore)  > 
CaltMB  of  Motor  or  Longeh  of  A.S.  (whiehovor  la  lasa)  X 
FoImo  of  Annular  Spoco  ■ 
Col Iona  por  foot  of  Caaing  ■ 
Colian  of  Motor  X 
FoIum  of  Caaing  ■ 
Total  VoluM  (VoluaM  of  A.S.  ♦  Foluaui  of  Caaing)  ■ 
Nuaibor  of  Folumoa  to  bo  Cracuatod  X 


j‘{JX 


Total  Foil! 


to  bo  Eracuoto4 


^7.1  -/ 


Hotho4  of  Purging  (pump,  bailor,  otc.):  Xa 
rXILO  AULTSB  Start  Mu 

Tima 

pa  CH 

Coodnetirity 

Tamporoturo  31 

Total  Folumo  Purgod:  l(o^  ^»r\-tollona 

Somplo  Timo:  *230  Samplo  Mumbor: 


vsWo>^ 


tZZ2  @  IfaQa^A 

37.0 _ 


B  c  cr  '  a  p  H  M  C2-^  ^ 


U-13 


0-tfR85.l/SAMPF0BM.l 

03/15/85 


WELL  SAMPLINC  DATA  FOm 


Wall  Ituabar: 


Boring  Diamcar: 
Annular  Spncn  Lnngeb: 
BttSB  Lim 

laid:  ~  ^  Oo  ' 

Cut;  ___ 

OPI: 


T3-1  n.c..  I0|23|?C. 

r:  \2,** _  Wall  Casing  Di 


Tina: 


Wall  Casing  Oianacar: 
t(m  Scickup:  ___ 


s.<,* 


Tz?" 


S2JIL 


Top  of  Casing 

23.i  ' 


l.ir. 


/r.vsr/ 


or  «Axn  a 

Casing  Langeh: 
orw  Top  of  Casing: 

Coluan  of  Waear  in  Wall: 

TQ  B  mfip 

Callons  par  foot  of  A.S.  (fro«  chart) 

Colun  of  Waear  or  Langeh  of  A.S.  (whicharar  is  lass) 
Toluaa  of  Annular  Spaea 
Gallons  par  foot  of  Casing 
Colun  of  Waear 
ToIum  of  Casing 

Total  ToliflM  (Volun  of  A.S.  «  ToIusm  of  Casing) 
lAanhar  of  VoIums  to  ha  Craeuaead 
Total  VoluM  to  ha  Kraeuaead 


l-SH 


fO.o 


■3^:1 


It..  I  S’ 


(02.3  »no.r 


TIELB  AIILISB 

Tias 

pa 

Mid 

lltO 

<r.3 

- r  -  r  —  -e 

End  — ^ 

Cooduceiritp 

on 

on*2- 

.  _  om 

Tasparatura 

_ 1^5 _ 

24.4 

Total  PoluM  Puraad:  MD 

Saapla  Tina; 

ga  1  Ions 

Sanpla  !*unhar:  _ 

© 

OP 


?»r 

z 


Oae 

Oac 


•= 


Vc, 


D-tfB85.1/SAMPFORM.l 

03/15/85 


WBU,  SAMPLING  DATA  FORM 


tf«l I  Numb«r ;  1  $  ~ 

Boring  OiMoenr:  ____ 
Annular  Spacn  Lnngch: 
WXBB  UVBU 
RnU: 


.  1.1^ 

f.f 


I  0  '  ^  'TU  Timn: 

Vnll  Caring  Oiamacar:  __ 
_  Seickup’.  ^  ^ 


Top  of  Casing 


fntjuni  or  ttZBI  X>  VLL  ^ , 

Casing  LangCb:  I 

am  Top  of  Casing:  _ _ _ _ 

Colisn  of  Wacar  in  Wall:  ^ 

BQLOM  to  B  BMOVn 
Gallons  par  foot  of  A.S.  (frost  chart) 

Colun  of  Vatar  or  Langth  of  A.S.  (whichavar  is  lass) 

VoluM  of  Annular  Spaea 

Cillons  par  foot  of  Casing 

ColuBn  of  tfaCar 

ToLuaa  of  Casing 

Total  Polaaa  (Volu*a  of  A.S.  ♦  TolusM  of  Casing) 
Muabar  of  Polusas  to  ha  Sraeuaead 
Total  VoltMs  to  ha  Cracuaead 
Mathod  of  Purging  (pua^.  hailar,  ate.):  ^ 

vTvrn  amaLTBS  Start  Hid 

Ti«a 

p"  ■—  —  ■  — 

Conduct iricy  ?  f  '  — 

Tsaiparatura  ^ 

Total  Tolians  Purgad;  gallons 

Saapla  Tiaa:  <  I :  >  ^ _  Saapla  Nuahar:  _ 


i-" 


Mid 

6'i-^ 

‘IS 

zn  .o 

gallons 

Savpla  Nushar: 


0.^=1 

1.1.^ 

3-  ^ 

.1  43^ 

t-  f 

r.  I 


End 

"7 


1 0.(3 -f 


WELL  SAMPLINS  DATA  FOOi 


D-WB85.1/SAMPFORM.1 

03/15/85 


W«ll  Mumb«r:  Dies:  i  j  1  |  }  ‘<^.3  Timi:  3 

Boring  Diimicic:  (»  WiLl  Citing  Oiimieir;  ^ 

Annular  Spact  Lingeh:  10.^  Seickup’:  ’ 

Win  LEVEL 

Bald:  _ l0~  Q _ _ 


Cue:  I'Or 

DTW: 

Top  of  Casing 

coLonr  or  wm  a  bill 

n.o' 

Cat ins  Lanseh: 

orv  Too  of  Caiing: 

Colusn  of  Waear  in  Wall: 

VOLOS  TO  BE  EBMOVED 

Gallona  par  foot  of  A. 3.  (from 

chare) 

Coluan  of  Waear  or  Langeh  of  A.S.  (wfaiehavar  is  lass) 

X  ros 

Voluaa  of  Annular  3 pact 

.  j.r 

Gallottt  par  fooe  of  Casing 

.  •  /6  J  1- 

Colum  of  Waear 

X  9.  <iS 

VoluBM  of  Casing 

m  /.  r 

Toeal  Volustt  (Voluaa  of  A.S.  ♦ 

Voluna  of  Casing) 

•  r.i?' 

IHmbmr  of  Voluaaa  eo  ba  SmcuaCad 

X  5  -’-T 

Toeal  VolusM  eo  ba  tMcuaead 

.  /r-z-/ 

Naehod  of  Purging  ^puapj  bailor, 

aee.):  ^ 

PIBLO  SULISES  "^eare 

T«.  10:^'^ 

Mid 

\0'  T'^ 

End 

10 

PB 

6-0 

Conduceiriey  l'^~) 

iOS 

IOS 

Taaoaraeura 

0-6.3 

Si.  0 

Toeal  Voluao  Purtad:  CaO 

gallona 

Saapla  Tina: 

_  3anplo  itunbar: 

ruenam 

BCCraF  HMNNF 

0P«  BfWSTOPZ 


■oos 


3 ignad/Saaplar: 
Signad/ Vaviawar: 


M-16 


D-WBSS.i/SAMPFOFM.l 

03/15/85 


WELL  SAM?Llli6  DATA  FOIM 


Woll  Numbor:  ^  ,  Data:  Tima: 

Borins  Oiamaear:  ^ 

Wall  Caaing  Diamacar 

Annular  Snaca  LansCh:  lO.'^ 

Seickup: 

^■7  ' 

nan  iktbl 

Hold: 

Cue:  .  )•  0 

BTH:  ^ .  0  ' 

Top  of  Caaing 

coun  or  OAin  a  wx 

a  ' 

Caains  Lanseh: 

OTW  Top  of  Caains: 

%,o' 

Column  of  Waear  in  Woll: 

10. O' 

roLOB  TO  n  oMom 

C?.  2  9 

Oallono  (Mr  foot  of  A.S.  (from 

chart) 

m 

Column  of  Waear  or  Longeh  of  A. 

.3.  (whicbavar  is  laaa) 

X 

)  0.0' 

VoluaM  of  Annular  Spaea 

m 

i.T 

Gallona  par  foot  of  Caaing 

m 

,  1  iJ'L. 

Column  of  Waear 

X 

1  0.0' 

Voluma  of  Caaing 

• 

1.  b 

Total  Toluma  (Toluma  of  A.S.  * 

Toluaa  of  Caaing) 

• 

Numbar  of  Tolumaa  eo  ba  Bvacuaead 

X 

7-:> 

Toeal  Toluma  eo  ba  Eracuaead 

• 

Maehod  of  Purging  itpiai^  bailor, 
rULO  AMLXnS  scare 

Tima  lO-'^  ^ 

aec.);  ^  ^ 

Mid 

/£):r  ' 

End 

lo:  s  7 

PB  ^'V 

Conduce  iviey  T 

J^T-^ 

rr  / 

TomparaCura  i  ^ 

>•  b .  b 

Total  7o1um  fOO 

Sasplo  Ti*o:  /L-OO 


galloos  i/ 

3#o«iiAJ6efea.r:  ^Q/\ 


NE 


D-WF85.1/SAMPTOBM.1 

03/15/85 


WELL  SAKPLINS  DATA  FOm 


W«ll  Muab€r:  T(»-  I  OiC«:  /O  -  Tia«;  ^ 

Boring  Oinmocnr:  Cniing  OUnocor;  JJL 

Annular  Spaca  LangCh:  JC.  t  Stickup.:  ^  ^  - 


SAxa  ism 

Hold:  _ 

Cue;  /  OZ _ 

orw:  7.<T^ _ _  o'  eating 

«yif.inBi  or  noo  n  adx 

Gating  LangCh:  ^  ^ 

orw  Top  of  Gating:  7< 

Coliau  of  Waear  in  Wall:  /  j  Z. 


roLOM  TO  BB  nofn 

Gallont  par  fooe  of  A.S.  (froti  chare) 

Coltan  of  Waear  or  Langch  of  A.S.  (uhichavar  it  latt) 

7oIum  of  Annular  Spaca 
Gallottt  par  fooe  of  Gating 
Colon  of  Waear 
7olun  of  Gating 

Toeal  VoluM  (Tolun  of  A.S.  ♦  7olu*a  of  Gating) 
unbar  of  7olunaa  eo  ba  Eracuaead 
Toeal  7olun  eo  ba  Era.euaead 

Maeboa  of  Purging  (pu-p.  bailor,  aec):  _ C£h*br4vi»^ 


n.  T2, 


Ctg 

2  - 

23  0  2.^ 


WTWT.B  anat-ma 

Tin 

^ndueeirie/ 
Tanparaeura 
Toeal  7olun  Purgad 


Scare 


Mid 


End 


jm: _ 

c.o 

(..'0 

ll« 

_  . 

_ 

23.1 

73. r* 

_ 

Saapla  Tiaa: 


<4oo 


gallottt 

Saapla  Muaibar; 


^  itf  L 


M-18 


D-tfUas.l/SAMPTOBM.l 

03/15/85 


WELL  SAMPLING  OATA  FORI 


mo 


W«ll  Nuab«r:  r^-z.  Qaca:  to  1 1(0 Time: 

W«ll  Casing  Diamacar:  T.7>, 

t (•  .0  *  Seickup;  2 . S’* 


Boring  Dianaear: 
Annular  Spaca  Langch: 


/ 


Gallons  par  foot  ot  A.S.  (from  chart) 

Colian  at  Waear  or  Langch  of  A.S.  (whichavar  is 
VoluM  of  Annular  Spaca 
GAUons  par  fooe  of  Casing 
Coliann  of  Watar 
▼oliasa  of  Casing 
Tocal  VoluM  (Voliosa  of  A.S.  *  Voluaw  of  Casing) 
Nuabar  of  Volunas  eo  ba  Eracuatad 
Total  Voluaa  to  ba  Eracuatad 
Machod  at  Purging  (puap,  bailar,  ate.):  ( 

nSLO  AMLISIS 
Tiaw 
P« 

Condttceiviey 
Taaparacura 


lass)  Z 


jlLL 


iLL 


X  ^  > 


^^^f^carc 


2liL 


Total  Voluaa  Purgad: 
Saapla  Tiaa; 
ftMcnam 

B  c  cr 


Mid 

_ _ 

^2- 

-  .£l>.7.  ■  .  ■ 

gallons 

Saapla  Nuabar: 


./viCTy 

^ ' End^ 


c » 


23  ^ 


H  »  2. 


G> 

OP 


NP 

Z 


M-19 


I>-VB8S.l/SAMFF08M.i 

03/15/85 


WBU.  SAMPLIDS  DATA  FORI 


U«ll  Nuab«r: 

Borins  Oiametr: 
Amralor  Spoeo  t>ongeh: 
RiZn  unL 
I«14:  16.0 


Oteo: 


Jl 


ts.%’ 


Tim: 

Woll  Casiag  Oiamoeor: 
Seickup: 


(Mir 


orv: 


ail 

-SLLl 

JML 


_  _ Coring 

OT  USn  tl  BBU. 

Coning  I.«ngch: 

OTV  Top  ot  Cooing: 

Colum  ot  Voeor  in  Soil: 

TO  n  gMufia 

Collono  p«r  Foot  of  A.S.  (froa  abort) 

Colum  of  Rotor  or  Longeh  of  A.S.  (whiebovor  is  loss) 

▼olum  of  Aonalor  Spoco 

Collono  por  foot  of  Cosing 

Colum  of  Rotor 

Volum  of  Cosing 


Q-'SS 


.QdtfeS2s 


±L1 


2. M3 


Toeol  Polum 

(Polum  of  A.S. 

*■  Polum  of  Casing) 

-  *1  .2-M 

Itaabar  of  Polamo  to  b«  Bvaenoeod 

X  3  '  s' 

Toeol  Polum 

to  b«  gvaeuco4 

-  21.7  -  V/.2, 

Hocbod  of  Purging  (puap,  bailor 

.  sec):. 

-atypAsi - 

TXBLD  AMLISB 

Seort 

Mid 

Bnd'^ 

Tim 

Has' 

<S  21  oaI 

P« 

4.0 

C.<! 

Con4aeeiTie7 

3oz. 

311 

3b  t- 

Toaporaeum 

24.2. 

2?.T 

t-T-S" 

Toeol  Polum  Pnmodt 

gsllono 

4  *3 

Soaplo  Tim: 

_ tussle 

_  Soaplo  Ifuabor:  _ 

© 

OP 


SIP 

z 


Onto: 

Osco: 


4 


M-20 


D-WF85.1/SAMPTOtlM.l 

03/15/85 


WBU.  SAMPLim  DATA  FOR! 


T(.-4 


Wall  Numbar: 

Soring  OiamaCar: 

Annular  Spaca  LangCh:  _ 

nxn  uvn.  , 

Hold:  - 

Cue:  ■  *  1  * 

orw;  ~  <».00  * 


Daea: 


/o/2./j-80 


Tima;  O^VO 


JH 


Wall  Caaing  Oiamacar:  M**  X-^- 

SCickup:  ^ 


Top  of  Casing 


~  Cs.OO  * 


tr.l 


mirTuni  OP  WAXSa  h  will 

Casing  LapgCh: 

DTW  Top  of  Caaing: 

Column  of  Waear  in  Wall: 

POLOS  to  BE  BMOfn 

Gallons  par  fooe  of  A.S.  (from  chare) 

Column  of  Waear  or  Langeh  of  A.S.  (whiehavar  is  lass) 

Poluma  of  Annular  Spaen 

Gallons  par  foot  of  Casing 

Coluam  of  Waear 

PoluBM  of  Casing 

Toeal  Voluma  (Volumn  of  A.S.  ♦  Voluma  of  Casing) 
Itambar  of  Polwas  eo  ba  Eraeuaeod 
Toeal  Poluma  eo  ba  Eracuaead 


^  Haehod  of  Purging  (pump,  bailor,  aec. ): 


l.-si 


2ZA 


.(•szS 


is-.x 


*  ^  ^ 

-  JSLljdkl. 


End 

(S  ISO  ^arV 


and  -fiusaiasHS  a*il*«  — 

SaNlt' J 


Signad/Samplar: 

S ignad/ Paviawar: 


M-21 


D-WKSS.l/SAMPTOBM.l 

03/15/85 


WELL  SAMPLltn  DATA  FOIM 


U«ll  Muabar: 


Li£ 

12' 


Borins  Oin««eor:  I 

Airaulnr  Spoco  LongCh: 

nm  uvn. 


DtCo:  to f  f  Tim*:  IQzo 

______  Woll  Cating  Diamoeor:  M  ‘* 

(C  •  t  Sciekup':  * 


Hold:  ~  IQ  .00 

Cue;  t*  30  ^ 

orw:  -  y.lO  / 

ooLBwi  or  HAxn  xa  hbu. 

Caaing  Longeh: 
0tV  Top  of  Caaiog: 
Colun  of  Waeor  in  Wall: 
VOUHi  TO  K  ■MOfKP 


Top  of  Caaing 
f 

2^1 _ 

-tlo* 

IH.O’ 


Callona  par  foot  of  A.S.  (froa  chare)  ■ 
Colum  of  tfacar  or  Langeb  of  A.S.  (whichavor  ia  laaa)  X 
7o1um  of  Annular  Spaca  ■■ 
Gallona  par  fooc  of  Caaing  ■ 
Col«n  of  Vaear  Z 


Voluaa  of  Caaiog 
Total  roluaa  (VoU 


of  A.S.  ♦  roluaM  of  Caaiog) 


Nuaibar  of  7oluawa  eo  ha  Craeuaead 


Total  7olv 


eo  ha  Eraeuaead 


f.si 

H.O 

2?.0 

14.0 

jaj _ 

21. \ 

Xr-e 

IT.2 


Haehod  of  Purging  (puap,  bailor,  ate.): 

I  mu  At  1.1818  .  Searc 

I  Tim  t01<\  <g 

pH  4>‘0 _  _ ^ 

Conductivity  H  C 

Taaparatura  ^ 

Total  7o1um  Purgod:  l^aO  gallona 

Saaiplo  Tima:  -  Saap 


Saapla  Suabar; 


p  f 

wm  (vxV^  <25 


S ignad/Saaplar: 
Signad/ navxawar: 


1040 

(*iZ. 

M 


11-22 


4 


D-WUSS.l/SAMPTOBM.l 

03/15/85 


VEIL  SAMPLING  DATA  FO»! 


Well  Humbvr: 


Boring  Di««e.r:  _ WH  C«in«  OUb.Ct:  ^  _ 

AnnuUr  Spnc*  Longtb:  _  Stickup:  - zlI 

VkXKB  UVKL 

Holi:  — - 

Cue:  .  O.SO^ _ 

uni:  'i.SO  _  Top  O'  Cneing 

iyn,iMi  OP  BAiBi  n  ppu.  , 

Casing  Langeh:  1%  ^ 

OTW  Top  of  CaaingJ  - 

ColuBO  of  Wacar  in  tfall:  _ '  - 

POLOW  TO  SB  mofn 

Gallona  par  fooc  of  A«S*  (fro*  chare) 

Coluan  of  Waear  or  Langeh  of  A.S.  (whichavar  ia  laa*) 
Voluaa  of  Annular  Spaca 
CaLLona  par  fooe  of  Caaing 
Coluam  of  Wacar 
VoluaM  of  Caaing 

Toeal  VoluaMi  (7olua»  of  A.S.  ♦  Voluaa  of  Caaing) 

Nusbar  of  Poluaiaa  eo  ha  Sracuaead 
Toeal  Voluaa  eo  ha  Eracuacad 

Maehod  of  Purgingc'tpi*^  bailor,  aec.):  T  V’l- - 


Top  of  Caaing 

Ito 

H.  SO  ’ _ 

<  3,  -T  '  ~ 


PULS  AMLTSBS 

Tiaa 

pH  ^ 

Conduceiriep  _ ^ 

TuBparaeura 
Toeal  Voluaa  Purgad: 


Scare 

orx)^ 

gr.  j- 

ad: 


L" 


1 

lo-r 
7.  I  O 
■ 

. 

r  ■ 

s  /.fO 


SaapLa  Tiaa: 

mcnaas 


0^-  ■  ^ 
6^ 


gal Iona 

Saapla  Nunbar; 


7 

1,  (3  ."U 


/ 

^  ^  4 


3  egnad/Saaplar ; 
Sign ad/ Paviawar; 


Oaca:  ^ _ 

Oaca: 


11-23 


iy 


D-WII85 . 1/  SArtPTOHM.  1 
03/15/85 


WSU.  SAMPLIie  DATA  FOm 


U«I1  Numbsr: 


-£22 


DkC«: 


Boring  Oiamocar: 
Annular  Spaca  LangCh: 
WXBB  UVBL 

Raid:  _ 6^ _ 

Cut: 

orv: 


J2L 


Tima: 


0.  3^ 


'Ci -5 


Wall  Casing  Diamaear: 
_  Seickup:  _ 


22L 


.  T- 


JJL2- 


Top  of  Casing 

nso 


T.^<Z 


IL: 


cauma  or  won  n  muu 

Casing  Langeh: 

OrW  Top  of  Casing: 

ColvjBn  of  Wacar  in  Wall: 

VQUMI  TO  BB  BMOVn 

Callona  par  foot  of  A.S.  (trom  chare) 

Colinsn  of  Wacar  or  LangCh  of  A.S.  (wbicbavar  is  loss) 

7o1um  of  Annular  Spaca 

Callons  par  foot  of  Casing 

Coluan  of  Wacar 

▼olinsa  of  Casing 

Tocal  7oluaa  (Voluaa  of  A.S.  >  Voluaa  of  Casing) 
Nunbar  of  7oluaias  eo  ba  BvacuaCad 
Tocal  7o1um  Co  ba  Braeuaead 


2i 


I  Q.^  ^ 


'U  I  0 


hi 


12.  - 


I.  n 


6-01 


s 


io- m7 


-  -  -V 

I 

Iv 

j:  y 


B 

0 


© 


cr 

B 


a 

BP 


R 

S 


M 

T 


W  ' 

tJP 


MF 

Z 


Signad/Saaplar: 
Signad/ Baviawar: 


Dae  a: 
Daca: 


M-2« 


I>-W1l85.i/SAM?FOm.  L 
03/15/85 


unx  SAM?LI)C  DATA  FOtM 


W«ll  Nuab«r:  'T*  *7  *‘3 


Dtea: 


Tiiu: 


3.-' 


Boring  Oiaiueor:  _____ 
Annular  Spacn  Lnngch: 

nxn  uvn. 

Hold:  r.  0 

Cue: 

Dm: 


Wall  Gating  Oiamaear:  __ 
_  SCickup< 


>0-© 


2.%D 


Top  at  Gating 


1^-0 

"TT 


in.- 


oouai  or  «im  n  mu. 

Gating  Langeh: 
ora  Top  of  Gating: 

Golun  of  Uaear  in  Wall: 
rouHR  TO  Bi  nmmo 
Oalloat  par  fooe  of  A.S.  (froa  chare) 

Goliaan  of  Waear  or  Langeh  of  A.S.  (whiehavar  it  latt) 

VoluM  of  Annular  Spaca 

Oallont  par  fooe  of  Gating 

Colitn  of  Waear 

roliaaa  of  Gating 

Toeal  roluM  (VoluM  of  A.S.  ♦  Voluaa  of  Gating) 
I^aabar  of  Toluaat  eo  ha  Braeuacad 
Total  Voluaa  eo  batxaeuaead 
Maehod  of  Purging  (^puap,  jbailar,  acc.):.  r-' 

PXXLB  AMLTSO 

Tiaa 

pa 

Condttceiriey 
T 


(,?■ 


5- 


_5' 


raeura 


Wart 

Mid 

.End 

I0:0f 

1  0 : ' 

L-T- 

S’.  1 

‘nr 

M  ? 

i-r.M 

Total  Voluaa  Purgadf  MO 
Saapla  Tina:  / 0  • 1  ? 


gal Iona 

Saaipla  !<uabar: 


B 

0 


C 

P 


CP 

■ 


a 

IP 


r 

ta 


H 

3 


T 


n 

OP 


z 


S ignad/ Snap lar : 

S ignad/ taviawar ; 


_ 


7 


Data: 

Data: 


SA 


M-25 
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tf€ll  (?iWT-7-'i  i 

Boring  Oioaocor:  ______ 

Annular  Spacn  Langch: 

HAm  uvn. 

Hold:  _ _ 

Cue;  \ 

OTW;  ______________ 

oouMi  or  BAxn  xa  «u. 

Casing  Langeh: 
DTU  Top  of  Casing: 
Coluaa  of  Wacar  in  Wall: 


WEU.  SAMPLINC  DATA  FOm 

'  Data:  '  Jt 


Data:  <  J  ^ .»  Tiaa; 

___  Wall  Casing  Diamacar: 

Seicicup:  ___ 


Top  of  Casing 


lM:\  - 


Gallons  par  foot  of  A.S.  (fron  chart)  ■ 

Colun  of  Wacar  or  LangCh  of  A.S.  (wfaichavar  is  lass)  X 
Toltaaa  of  Annular  Spaca  ■  _ 

Gallons  par  foot  of  Casing  ■  _ 

Colon  of  Maear  Z 

Tolna  of  Casing  ■  _ 

Total  Toluaa  (Volun  of  A.S.  ♦  7o1um  of  Casing)  ■ 

Nusibar  of  Toluns  eo  ha  Bvacuaead  ,  X 

Total  7olna  eo  ha  Bvaeuaead  •  _ 

Maebod  of  Furgisg  Cpua^^  BlftarT'^c. );  /  *  >  ?/***  r^  '*=T~ 

rxXL9  iULTSn  scare  Mid 


"-i  ■  'Z-. 


Tin 

.■ij/'iS 

pa 

"■1 

Condnceiaiey 

ni/ 

1  i  <:> 

Tanparatura 

.2-3  ' 

\y^ 

1  1 

Total  7ol\aBO  Punad:  Sl7 

__  gallons 

Saapla  Tin:  __ 

rucTum 

Saapla  Muabar: 

B  © 

cr  a 

r  H 

0  r 

B  « 

n  3 

■  *>  -  . 

"vry  ~ 

S’  ’ 


Signad/Sanplar; 

3 1 gnad/ ta  vtawa  r : 


jj'i. 


Daca:  ^  • 

Dae  a; 


M-26 
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03/15/35 


WELL  SAMPLIIk:  DATA  FOBM 


W«ll  NuabAr 


:  <%-[ 


Boring  OiAAocar:  ^ 

Annular  Spaca  Langeh: 

mn  ixvBL 

Said:  "7^  O 


Wall  Gating  Oiamacar: 
Seiekup’: 


DTW:  _ L  -~>  ^ 

oaLaa  or  won  n  sm. 

Gating  Langeb: 
OTW  Top  of  Gating: 
Colun  of  Waear  in  Wall: 
fOUM  TO  B  BMOBD 


Top  of  Gating 


G  O  j- 
“o-i- 


Salloat  par  foot  of  A.S.  (froa  chart)  ■ 
Colwa  of  Waear  or  Langeh  of  A.S.  (wfaichavar  it  latt)  Z 
Soluaa  of  Annular  Spaca  ■ 
Gallons  par  foot  of  Gating  <■ 
Golwn  of  Waear  Z 
Voluaa  of  Gating  ■ 
Toeal  Voluaa  (7oluaa  of  A.S.  ♦  7oluaa  of  Gating)  ■ 
Staabar  of  7oluaas  eo  ba  Cvaeuaead  Z 


Toeal  7olu 


eo  ba  Eracuaead 


Kaehod  of  Surging 
rOLB  AMLinS 

Tiaa 

P* 

Conduceiriep 


^^vSeart 

ML 


Toeal  SolkOM  Surgad: 

_JI 


,^^ilary  tec. ):  L.'^  k/ 
eart  (d.-i  Mid 

K _  ) 

I 

rr.  GXJ 


gallons 

Sanpla  Muabar: 


- 


^  .A 
'  / 


irn 


/^OH 


S ignad/SsMplar: 
Signad/ haviawar: 


Cbr  A  o/’  oA 

Lmm. - 


M-27 


D-WF85. 1/SAMP FOBM.l 
03/15/85 


WeU.  SAMPLING  DATA  POM 


W«ll  Number : 

Boring  Diamneer:  12  •• 

Annular  Space  Lengch:  _ 

fllZn  UVBL 

Held:  ~  T*0^ 

Cut;  l-i4' _ 


Dace:  10  23  Time:  0^10 

Well  Casing  Diameeer:  *4 »  ■ 

_  Scickup:  ^  * 


Top  of  Gating 

counr  OP  baikb  xp  su. 

Gating  Lengch:  "T/i.- ^ _ 

OTW  Top  of  Gating:  T  C> 

Colisn  of  Water  in  Well:  ^ ^ 

mntj—  TO  n  BMOfR) 

Gallona  per  foot  of  A.S.  (from  chart)  " 

Colwn  of  Water  or  Length  of  A.S.  (whichever  it  leat)  X 
Volume  of  Annular  Space  * 

Gallona  per  foot  of  Gating  " 

Column  of  Water  ^ 

Volume  of  Gating  " 

Total  Volume  (Volume  of  A.S.  *  Volume  of  Gating)  " 

Ntmiber  of  Volumes  to  be  Evacuated  Z 

Total  Volume  to  be  Evacuated  .  • 

Method  of  Purging  (pump,  bailer,  etc.):  Co^tl 

rmi.B  ahULISB  Start  Hid 

Timm  teOa  Ca  CQ  mml  iC 


i.ST 

2S.O 

Is- .14 


r.. ,  §1.,- 
wt.2  -  n' 


p® 

Conduceivity 

Tampersture  ^ 

Total  Volume  Purged:  120 

Sample  Tima:  1030 _ 


gallons 

Sample  Number: 


S igned/ Sampler: 
Signed/ Reviewer: 


iozy  &. 

IS 

1 

T  OP 

IBB^ 


Data: 

Data: 


M-29 
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03/15/85 


WELL  SAMPLING  DATA  FORM 


Well  Number: 


ObCc: 


lUl  /  Vl 


Time: 


I  V 


Boring  Oiemecer; 
Aanuler  Sp«c«  Length: 
HUB!  UPBL 

Held:  _ ^ 

Cut;  I' 

trrw:  1-  ° 


well  Caaing  Diameter: 
_  Stickup: 


1- 


Top  of  Casing 

; 

■ 


~7.  O 


/  4 


ajLom  or  man  xb  hex 

Casing  Length:  _ 

OTV  Top  of  Casing:  ^ 

Column  of  Water  in  Wdll:  _ _ 

PQUMB  TO  B  BMOtn 

Gallons  per  foot  of  A.S.  (from  chert) 

Column  of  Water  or  Length  of  A.S.  (whichever  is  less) 

Volume  of  Annular  Space 

Gallons  per  foot  of  Casing 

Column  of  Water 

Volume  of  Casing 


^.3  1 


/r.  ^ 


f6. 


.0 


z.. 


Total  Volume 

(Volume  of  A.S.  * 

VolusM  of  Casing) 

.  7 

7 

_  _ 

Number  of  Volumea  to  be  Evacuated 

X  I 

1  V  ^ 

Total  Volume 

to  be  Evacuated 

TTw  7.7 

HaChod  of  Purging  fpue^  bailer, 

etc.):  C 

PZBLB  AIALTSS 

Tima 

Start 

/7:3^ 

J  <ol>^  yiii 

End 

IL><:  7 

P8 

s-^s 

r-  / 

H..? 

JLi 

Conduct ivitp 

oil 

n' 

Tamperature 

xx.r 

Z.()  •  f 

1  b.  7 

Total  Volume  Puraed:  0 

gallons 

Sample  Time: 

__  Sample  Number: 

Ll. 

mcnoB 

• 

B  C 

CP  a 

f  H 

H  N 

NP 

0  P 

>  BP 

B8  S 

T  OP 

Z 

Signed/ SsmpLsr: 
Signed/ Reviewer: 


7 


Date: 

Oats: 


•  /  /* 


M-30 
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03/15/85 


WEU.  SAMfLIMG  DATA  FOFM 


'  ■)!  Timm: 

Well  CAsing  OiAm«C*r: 

Seickup:  _ 


Top  of  Coaing 

>0.c» 

_ 

;<$•/ _ _ 


.V 


Timi 

W«ll  Muabor;  '  ^  - - - - 

»,»«  I-WV.  .Jid. -  - 

gtgxsa  UTBL 

Hold:  - 

Cue:  I  - 1 

orw; 

fflT.fw  or  oAzn  ni  wu.  ^ 

uwuuo-  >0.C> 

Cising  toBgch:  — - 

orw  Top  of  Cuaing:  - - 

Coltora  of  Waear  ia  W«ll:  _ LLlL - - 

POi,jggi  to  n  raotn 

GAlloaa  p«e  fa*®  chart) 

COIUM  of  «acar  or  Laageh  of  A.S.  (uhicb.vr  i.  Uaa) 

PolisM  of  Aaaular  3 pact 
Oalloaa  par  foot  of  Caaing 
Colum  of  Waear 
PoluM  of  Caaiag 

Total  T0l«.a  (7ol«a  of  A.S.  ^  Volua»  of  Caaing) 
Nuabar  of  Polwaaa  eo  ba  Evacuatad 
Total  Polu«a  eo  bajracuatad  ^ 

Hathod  of  Pttrging/(p«,  bailor,  ate.):  ..C  — : 


ingApuw, 


nXUI  tMtJUtSO  y*y  Start 

T« 

- 

/  OT _ 

Coadttceirxey  _ _ 

T 

Taaparatura  -  - 

Total  Polua«  Purgad:  . 

Saaplo  Tiaa:  [  . 

mcnoM 


Hid 

^ - 

_ 

_ 

gslloaa 

Saapl  a  Hxinbar : 


X  /  ^  ■  /  " 

-  ^>3 

X  __JLLiL_— - 

-  ? 

X  i  i‘ 

End 

_ 


w 

-1  V 

1 

M  r^V 


8ignad/Sa»plar; 

Signad/flartawar: 


M-3i 


D-WB85.1/SAMPTOBM.1 

03/15/85 


W«ll  Numlwr:  r*f  » 

Boriog  Oian«ear:  > 

Aonular  Space  LangCh: 
ttxn  UVBL 


Bald: 


IQ.OO 


WELL  SAMPLim  DATA  FOm 


n.s 


Wall  Casing  Diamaear: 

Stickup:  ? 


(2SP 

-JiLH 

33* 


DTW;  ^  .3^  Top  of  Casing 

counr  or  hatbb  n  «ll 

Casing  Langeh:  27  .  ^ 

DTW  Top  of  Casing:  ^  S 

Coluan  of  Wacar  in  Wall:  I  O 

rOUMB  TO  BB  gMOWD 

(Sallona  par  focc  of  A.S.  (froai  chart) 

Coluan  of  Watar  or  Langeh  of  A. 3.  (whichavar  is  lass) 

Voluaa  of  Annular  Space 

Callons  par  foot  of  Casing 

Coluisn  of  Water 

VolusM  of  Casing 

Total  Volussa  (Voluaa  of  A.S.  *■  Toluaa  of  Casing) 
Nuabar  of  Voluaas  to  ba  Sracuacad 


Total  Volu 


to  ba  Crscuatad 


21.0 

n. 

140 

3LI 

S  ~  S'* 

•?53-/5r.s- 


Mathod  of  Purging  (puap,. bailor ,  etc.); 
FXBLD  AMLTSa  Start 


pa  _ 

Conductivity  ___ 
Taaparaturo 
Total  Toluaa  Purgad: 
Saaplo  Tiaa;  /3 


ga 1 Iona 

Saaple  Muabar: 


1  c 
p 

*n»8  <J  Q>ri 

co^ifaivao. 

^iaui  !«/<*.  <5  Mi 


Cj} 


( ^ 

’  \  lco~^ 

■  f^fszs 

■zt)l  "A 

h’ri 


4  4rtli.ru,  FSrC 

(j»aU  .  ^  ** , 


jiJaS) 

«vo6l  v^>Aa 


Signed/ Saaplar: 
Signed/ baviawar: 


M-32 
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iae«r: 


tf*ll  Number 
Boring  Diamocer: 
Annular  Space  Length: 
VBXn  tSVBL 


WELL  SAMPLING  DATA  FOIM 

Data:  Time: 

_  well  Caaing  Diameter; 

^  Stickupi 


r.D. 


Reid: 

/n.oo 

Cut: 

( .3-r' 

DtW; 

Top  of  Casing 

couMB  ov  wan  a  mu. 

Casing  Length: 
OrW  Top  of  Casing: 
Colwi  of  Water  in  Well: 

PQUMB  to  BB  BMUVBO 


2.1 


i.sl 


a>3s~~ 


GaIIoqs  foot  of  h^S^  (fro*  chore) 

column  of  Water  or  Length  of  A.S.  (whichever  is  less) 

Volume  of  Annular  Space 

Gallons  ?er  foot  of  Casing 

Colmn  of  Water 

Volume  of  Casing 

Total  Volume  (Volume  of  A.S.  ♦  Volume  of  Casing) 
Number  of  Volumes  to  be  Evacuated 
Total  Volume  to  bo  Evacuated 


Total  Volume  to  be  Evacuated  I  — 7 - 

Method  of  Purgiug  (pump,  bailer,  etc.): 

FmJI  AMALISIS  Start  .. 


3  -  S"' 

•SIS— 


*4.^  ‘ 

/S7.a<«&oc^-v» 

<r.O 

\ZIQl  N- 

t  '  1 

t3 

- 

- 

•2*5 -2. 

, 

gallons 

Sample  Number: 


OP 


Signed/ Sampler: 

»  Signed/ Veviewer; 

1i  BmoV& 


o/wO 


Date:  f 

Oeca:  /#/>  TT^itr 


M-33 
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03/15/85 


WELL  SAMPLING  DATA  FOIM 


Boring  DinmnCnr:  * 


W«1I  Nuabor: 


10 


i 


Annular  Spaea  Langeh: 

usn  uvsL 

Hold;  ~  H-O 

Cue;  0 • y 

DTW: 


Onca:  10  Tiaa: 

_  Wall  Caaing  Oianaear:  '4" 

n  .o' _  seickup;  3-3  * _ 


J£l2lL 


iffuwm  at  van  n  wni. 

Casing  Langeh: 
orv  Top  of  Casing: 
Coliaa  of  Waear  in  Wall: 
TO  B  BMOftS 


Top  of  Casing 

23.2* 


-10.2' 


J2ll 


Gallons  par  fooe  of  A.S.  (froa  chart) 

Coliara  of  Waear  or  Langeh  of  A.S.  (whichavar  is  lass) 

7ol«a  of  Annular  Spaca 

Gallon*  .par  fooe  of  Casing 

Coluan  oif.  Waear 

ToIism  of  Casing 

’^foeal  Woluan  (Poluas  of  A.S.  *■  PoIusm  of  Casing) 
Ihabar  of  Toliiaas  eo  ha  Sracuaead 
Toeal  WolusM  eo  ba  Eracuaead 


ISl 


‘3' 


20.H 


i3  ' 


2X1 


3  - 


C*  w  > 


Stare 


Mid 


End 


G  3 

_ 

Stapla  Tiaa: 


gallons 

Saapla  Ifuabar: 


B 

<S) 


cr 

B 


H 

S 


M 

T 


O 

OP 


Oaea: 

Oata: 


M-34 
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03/15/85 


UCLI.  SAMPLING  DATA  FOm 


Well  Numbar: 


Boring  OiaMCar:  ___ 
Annular  Spaca  LangCh: 
HUBS  UVBL 


iO'2. 


Tiaai 

Wall  Casing  Diamacer: 
_  Seickupi 


5'DO 


2.C»* 


Hald: 


\T.O 


2’Z  S 


Cue:  .  t  •  (* 

OTW:  lO  •  4  ^  Top  of  Casing 

ooLoa  or  hazbb  is  mu. 

Casing  Langeh:  9^  2"^  -S 

OTW  Top  of  Casing:  IO»4 

Coluan  of  Waear  in  Wall:  1  ^ * 

POUHB  TO  B8  KHOVBO 

Gallons  par  foot  of  A.S.  (froa  chare) 

Colwi  of  Waear  or  Langeh  of  A.S.  (whichavar  is  lass) 

7o1um  of  Annular  Spaca 

Gallons  par  fooe  of  Casing 

Colwn  of  Waear 

Volwaa  of  Casing 

Toeal  VolusM  (PoIum  of  A.S.  ♦  VoIusm  of  Casing) 
Nusibar  of  Poloms  eo  ba  gvacuaead 
Toeal  7oluaa  eo  ba  Bracuaead 
Maehod  of  Purging  (puap,  bailor,  aec.): 


mu  AMLTSIS 

TiM 

pa 

Conduceiriey 


Searc 


Toeal  7o1um  Purgad: 
Saapla  Tina: 
ndcnoM 


vToy 

si 


gallons 

Sanpla  Hunbar: 


o«i  of  p>»>»a^ 


S  ignad/ Sanplar 
S I  ^ad/  Par  lawar : 


/.S7 

l^’L. 

t<^.0 


•  2(, 

-  ml  -I54.S"  — L 
^Bnd  /n 

■-  ;vic 

-  1  " 

<5?  -7 

z  "ir;ai  f.ur 


Dae  a:  /tf  j 


H-35 
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WEU.  SAKPLIllG  DATA  FORM 


Top  of  Cooing 

72A  ' 


Well  Numbor:  *TlQ  *3  Daco:  yO  Timo 

Boring  DiomACor:  ^  WaII  Cooing  Dioaocor: 

Annulor  SpocA  Longeh:  ( S‘.S  Scickup;  ___ 

ttXBX  UVBL 

HAld:  C  00 _ 

cue:  _ 

orw:  M  _  Top  of  Cooing 

caun  or  HAxn  n  mz.  f 

Cooing  Longeh:  72  A 

DTW  Top  of  Cooing: 

ColuBA  of  Woeor  in  UaII:  _  ^  7  * 

POUHS  ID  n  KHOm 

Collono  por  fooe  of  A.S.  (froa  chore) 

CoLuan  of  tfaeor  or  Longeh  of  A.S.  (whichovor  io  looo) 

roLuao  of  Amulor  Spoco 

Collono  par  fooe  of  Cooing 

CoLuao  of  Woeor 

Voluao  of  Cooing 

Toeol  Voluao  <7oluao  of  A.S.  ♦  Voluan  of  Cooing) 

Ifuabor  of  Voluaoo  eo  bo  BoAcuoeod 
Toeol  Voluao  eo  bo  ErocuAeod 
Hoehod  of  Purging  (puap,  boilor,  oee.): 
v  mUI  AMLXSB  Seore  Mid 


/  P®  - 

Conduce iriey  ____ 
Toaporaeuro  ___ 
Toeol  Voluao  Purged: 
Soaplo  Tiao; 


/33S“ 

2. IS-  ' 


-  /-s? 

X  /S-.^ 

- 

- 

-  )I.2C 


gallono 

Soaplo  Nuabor; 


tr  ^  A 

■>1% 

■  f30 

-  (S/yyV 

. 

■ 

o^o 

lOlM> 


-h  a  Art  i?  ^ 


Signod/Soaplor; 

3 ignod/ Rovioaor : 


M-36 
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UEU.  SAMPLING  DATA  PORf 


Well  Nuab«r: 


Til- 1 


Boring  Diamnenr: 
Annular  Spaca  Langeh: 

woM  uenu 

Hold:  ~  S.O  ' 

Cue: 

DIW: 


n 


Data:  Titaa;  l■5':^<a _ 

_____  Wall  Caaing  Oiamacar:  ^  T*-Z^. 

n  *  Seiebup:  ^ '  3  ' 


Q.(a 


--  lA 


Top  of  Caaing 


2*1.0 


±± 


aoLom  or  wAxn  n  tsu. 

Casing  Langch:  __ 
on  Top  of  Casing:  __ 

Colim  of  Waear  in  Wall:  __ 
rOUMI  TO  BB  gMOfEB 

Gallons  par  foot  of  A.S.  (froa  chart) 


JJUL 


/■S'7 


Coluan  of  Waear 

or  Langeh  of  A.S. 

(whichavar  is  lass)  Z  fT' 

Poluaa  of  Annular  Spaca 

-  2Ca  1 

Gallons  par  foot 

of  Casing 

- 

Coliaan  of  Waear 

X  /  7- 

Poluaa  of  Casing 

.  1\.^ 

Total  PoluaM  (Volwaa  of  A.S.  ♦  Poluaa  of  Casing) 

Raabar  of  PolnaMW  eo  ba  Caacuaead 

*  *3  “  g" 

Total  VoluM  eo 

ba  Craeuaead 

Maehod  of  Purging  (puap,  bailor,  ace 

, );  Ca wUwan.t'S 

?=ca(>Ag=5^ - 

rZIL9  AMLISB 

Start 

Hid 

en^ 

Tiaa 

I5'55<5S-^ 

}\^5r(*>  HiAjf 

PB 

^r9 

ConduceirieT 

2jon 

/5-7 

Taaparaeura 

J  A-</ 

Total  PolusM  Punad:  —  la lions 

Saapla  Tina:  ___ 

/mo 

Saapla  Nuabar; 

ff 

(S  (V3<3 
W/i3 


ntcni 

B 


i£l 


OP 

il-3 


NF 
Z 


Oat  a; 
Daes: 


"■/ 


11-37 
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UEU.  SAMPLING  DATA  FOBM 


V«ll  Nunib«r: 


Tli-z. 


Data: 


lO 


Boring  Oiamacar: 


lid 


Tima:  t  ^  2mO 


Annular  Spaca  Langeti: 

SBn>  Lsm 

Haia:  IQ.O  * 

Cut:  _____ 

DTW; 


\n.o^ 


Wall  Casing  Oiamaear: 
SCickup,: 


T.-b 


2..Z 


13 


JLll 


Top  of  Casing 


/  S7 


oouni  Of  «*m  xb  bbu. 

e 

Casing  Langeh:  "22  .  Z 

_  « 

OTW  Top  of  Casing:  ^  •  1 

Column  of  Wacar  in  Wall:  / 3  . dT ' 

POLOS  10  BB  KMOnm 

Gallons  par  foot  of  A.S.  (from  chart) 

Column  of  Wacar  or  Langtb  of  A.S.  (whichavar  is  lass)  X  >3- ^ 
Poluma  of  Annular  Spaca  ■  •  2. 

Gallons  par  foot  of  Casing  •  Q  .4^^^ 

Column  of  Watar  X  ^3 

Voluma  of  Casing  •  ^ 

Total  Voluma  (Voluma  of  A.S.  ♦  Volua«  of  Casing)  •  30- O 

(lumbar  of  Volumas  to  ba  Sracuatad  X  3  ~ 

Total  Voluma  to  ba  Evacuacad  •  70  •*•  / > O 

Mathod  of  Purging  (pump,  bailor,  ate.):  CmsV 


Start 

_ SJ _ 


Hid 


End 


VaU*M. 

)3 

n  * 


JA2X»-J2Ss^  . 
..  g-.-? . 


-lai. 


2-S.S" 


Total  Voluma  Purged: 
Sampla  Tima: 


J£6- 


.2:^ 


gallons 

Sampla  (lumbar: 


3s-.r, 


jit  Li. 


"k 

miuQn 

-JULL^ 


W..V.V 


<2) 

OP 


MF 

2 


S  xgnad/ Sampler: 

S  i.gnad/ Raviawar : 


Data: 

Data: 


Js, 


M-38 


D-WB85 • 1/ SAMP FORM. 1 
03/15/85 


UCU.  SAMPLIMC  DATA  FOBM 


Wall  Nutabar:  rii-3 
Boring  Oiamaear:  I '2.'* 

Annular  Spaca  LangCh: 

«AXn  UVBL 


-  1.00  ' 


Tima 

Wall  Caaing  Oiamacer: 
_  Scickup: 


:  OlffT 

M'*  IT  Tb 

2.2' 


Top  of  Caaing 


oouMi  or  OAsn  a  mL 

Caaing  Langch:  ZQ.  ^  6 

Orw  Top  of  Casing:  ~  S  - 

ColMm  of  Waear  in  Wall:  I  ^  ^  ^ 

POLSMI  TO  BE  KMOVn 

Gallons  par  foot  of  A.S.  (from  chare) 

Column  of  Waear  or  Langch  of  A.S.  (whichavar  is  lass) 

Voluma  of  Annular  Spaca 

Gallons  par  fooe  of  Casing 

Coluam  of  Waear 

PoluaM  of  Casing 

Total  VolusM  (Voluaa  of  A.S.  •»  Poluma  of  Casing) 
Mumbar  of  Poluaias  eo  ba  Evacuaead 
Total  PolusM  eo  ba  Evacuatad 
Mattaod  of  Purging  (pump,  bailor ,  sec.): 

PXBLS  AIALI38S  Start  Mid 


pH  ! 

\ 

Conduce iviey 
Tamparaeura  '•> 

Total  Poluaa  Purgad: 
Sampla  Tima:  _____ 


i.  s7 

/S'-CiT 

0  lo5  2.^ 

/S.C^ 

9’? 


■  -  THi. 

X  %  '  ^ 

.  ICC. 2  -)(,10  'TtH-  /// 

“T - \  ?4]  Tm 

CO  h  >1 

End 

n/fT'  <S f  2^ 


I70€ 

l0l)O 


gallons 

Sampla  Mumbar: 


M-39 
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APPENDIX  N 

SAMPLE  COLLECTION  DATA 

•  surface  water  sampling  data  logs 

•  sediment  sampling  data  logs 

•  SOIL  SAMPLING  DATA  LOGS 


] 


i 


3 


SURFACE  MATER  SAMPLING  DATA  LOGS 


N-1 


1 


THIS  PAGE  INTENTIONALLY  LEFT  BLANX 


N-2 


SURFACE  WATER  SAMPLING 


SAMPLE  LOCATION: 

1  r  T 

|J  M  \ _ ^  '  - _ _ _ .^.L- 


d^te  _ 

SAMPLE  DEPTH 

5W  " 

SAMPLE  NUMBER  _ 


TIME  $ _ 

.C  ' 

WATER  depth  _ 

f mO>— 


FIELD  PARAMETERS: 
PH 
0.0. 


CONDUCTIVITY 


TEMPERATURE: 


AIR 


WATER 


1 


fractions  collected 

i4Ll£!fc  _  ~ 

_ _ _ _  _  _ 

WEATHER  CONDITIONS  (PRIOR  3  DAYS) 

0^4" /LCx'^"  <2  !)^-  —  _ _ _ _ 


GENERAL  OBSERVATIONS 


_ l“x*L  Gr 

o_/^x _ _ _ ±. _ 


- 


<-  u  <S-i 


/t_  -T"^  fS  ^  ^ 


SIGNED  .^{.1^. 
DATE 


REVIEWED  il 

date 


surface  water  sampling 


SAMPLE  LOCATION: 


DATE 


TIME 


S'.  VO 


SAMPLE  DEPTH  .  WATER  DEPTH _ ^ _ 

SAMPLE  NUMBER  S  ^  ^  ~  I 
FIELD  PARAMETERS: 

pH  70  CONDUCTIVITY 

0.0“”— iv 

TEMPERATURE:  AIR  2)^.0  WATER _ 


FRACTIONS  COLLECTED 

V/rA^c  iJ 

t/M  *J 


WEATHER  CONDITIONS  (PRIOR  3  DAYS) 


GENERAL  OBSERVATIONS 


SIGNED  _ 

DATE 


REVIEWED  __  2r-  iM^. 

date  ..T^SS^JCC.- 


N-4 


SURFACE  WATER  SAMPLING 


sample  LOCATION: 


J 


DATE _ (  ol  _ 

SAMPLE  depth  __ 


/r.^d 


TIME _ 

WATER  DEPTH 


SAMPLE  r^MBER 
FIELD  PARAMETERS: 

pH  _ 

0.0. 

TEMPERATURE: 


^  i  1  -1— . 


CONDUCTIVITY 


AIR 


WATER 


FRACTIONS  COLLECTED 

MirA'Iij.  _ 

,, 

x3 


WEATHER  CONDITIONS  (PRIOR  3  DAYS) 


GENERAL  OBSERVATIONS  .. 


SIGNED 

DATE 


.M±!. 


REVIEWED  _ 
DATE 
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N-6 


SEDIMENT  SAMPLING  DATA  LOGS 


N-7 


i 
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N-8 


?iSu5  2ata  rcw* 

S«d  iiB«nC  SjmoI 


5— ^ 

rvA/  (W  t 


3«tt  I  I 

Fv*14  ?«fio«in«i  ^  J  4 


STATtON  3£SCJlI?r:0N; 


34apL«  ?i«ehoa5:  /?  ^ 


:i  r  '  ?  * 


^A.  rV/---^  5  ^  ^ 


or /  c<-^' 

i>4e«r  (Jvality  Ctfnrtieia^t:i  '7l.S->  S  <--l—~ 

atsch  to  Soduionc  *  ' 

S«4ui«at  7yo«: 


Ti««  at  SMpiUiS 


.»ro«or»oc  tvo/A»ow«c 

>>•#< - 


Cone* i.a«r  . 


/Iv^  J  ^  ''' 


*,WV- 


A.  (<  '  ^ 


St^ueura 


3aca  /O//^/  r= 


N-y 


nz-Lz  :ata  ?cRii  ■ 
js^nc  SjkoI  :r.g 


3c  4C  Lon  «  ^  Qr  ^  t 

340101  «  *  I  yh>DL^  ii 


utt  f<j\  1'^/  7~L _ 

Vv  /'*  1^1  u'  JT  s  2 _ 

?i«ls  ?«rsann«l  i  i^iiy  >»)  j  j 


iTATZOH  ZtSCZimCH 
r‘ 


.  j- .'  y  H  Acr>  ^  r  .  -  /i-4  ^  _ 

3mpU  '*«eho«;  ‘  f  ri  .  rw^r 

Q^bST  f,>^C<^  J.  ^<^’^'^‘^'<■''3  4.-/^ 


6, 


/i^'Tyc.  TO  -5^  r  " 

^  <y  C  ^  o\y  it*v^  t^T"^  ^ 


•f'  z^-*  C  ^ 


!?  0//Vf 


^c«r  (3«4iie»  Ga«idit;an4: 
Sapch  CO  Sort  uioac  6  " 

Sortiaodc  rrrt•:^^,^.^ 


Tiao  of  Soapiiof  _ I  S  ;'i  0 


?  f*c:  ton 

ss 

Sl^ 


yrooorvoe  tvo/Awoune 

y*HB 


Cane«c3or  Tvpo 

f»A^ 

t— '/fl  6^**''^^  '^**“ 


5  i/^—— ' 


’••vorKi: 

yt/O  ^zOw/rti/j"  S><r^  •■l~  C,  ^Ky  T'* '*• o<y 
^^^A.TL,et  _r/rrf  -  P¥*t^ 


1  ^ 


?ZZ12  ZHTA  "OW*  ■ 
S«d  iaane  3«ael  in; 


3c«cton  •  r  ^  T*  ^  ^  -“'ll— 

34ael«  *  3-^ 


;4C.  fa/  I  V  ^  r-> _ 

?ra  i  ec  :  f 


eitLi  ?«r»onn«i  _ [ 


pA 


iTATTON  3esca:?T:oM:''‘'/;VA(- 


3Mpl«  'itehoa: 

5J-  -- 


u  T'v  (_  T"  ^  ^  ^  £ 


W4C«r  Quality  Canditiona: 


Sipcn  CO  S«<lia«nc 


S«d;a«ne  ?»»•:  S'ur 


Timm  of  Saapliat 


fj;3 


yrppptnrac  iv/A«ounc 


Concaiaar  T/o« 
/My>  y-«/^ 


/<a<5 


.xjT^  — 


^  /i4.<^6  C.A-^  e/ 


Sl^nacur* 


3ae*  /o 


/'<f/<n 


N-U 
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Boring  No.  T*  \\  “  \ 

Location  Coordinates  N  ScfT 

1  Hole  Sire  .  2  “  T.b  . 

_ Slot _ 

c  ■SWrkU 

1 

•  Screen  Length  — 

Mat*l _ 

Filter  Materials  — 

^  Diameter  >  — 

Grout  Type  .  — 

1  Casing  Length  ~ 

_ ^t’l_^ 

Development  — 

Diameter  — 

.  Static  Water  Level  — 

1  Date  Start  JO 

_ Finish_ 

JoIisI^Cb  Top  of  Well  Elevation  •“ 

Contractor 

_ ^Driller 

"^Aw\  Drill  Type  Spli-f  SpooM 

Boring  No 


Boring  Wo.  XAJ  i 
Hole  Size  .  ;2**  T. 

Screen  Length _  ~— 

Diameter  . _ — 

Casing  Length _ — 

Diamecer  ■— » 

Dace  Start 
Contractor 


L. 


Slot  — 
Mat*l  . — 


Mac’l  .  — 


Location  Coordinates  M 


Filter  Materials _ 

Grout  Type 

Development _ 

Static  Water  Level 


_Finish_  Top  of  Wall  ElevaCion__ _ — — _ 

Driller  ThomM _ ^Drill  Type  SVoc 


Depth 

(feet) 


0.0- 2.0 


Sketch  of 


2.0-Vr 


\Ss-lo 


70-7.0 

^0-ic.r 


»S" 


Sample 


Lithology,  Color 
5E  SamcIj  ■^»rc.-+o- hAiKi 
)or-ewa«4 

loou.,Mo»sV^ 

tAodi. 

e^A..  ^  p«o«tU^  ^\c, 

NoV 

4o  v^c+^vKxi.  oilrc^ 
SAMdL,|^-4o  -Mcci  I 

,  \oo%«  -k»  - 

cL>4sc^*ark  fo  ^kK^baiIcc^ 

Spj  SAf4C^^  CCi4kNVryVlOl>i 
aA(x>M^ 

o  ?• 

COfaVlNwMveM 

”  aW 


Loca^^o,^ 


r  R«r  " 

TrAiNimo^ 

V  P'r 


^ 

-.-  .. 


Standard  Pene 
Blow  Cou 


4-fc- G- 


"S  -12.  -  IS" 


'V-t'?-30  - 


Putv 

/ wvaieM. 
S«^a«iJo4v 


11  -  -  3  7 


cnjferF:  fivf ronmencal  Science  and  Eneineertne.  In 
N-17 


Boring  No»  "aU  \\\- 
Hole  Size  .  "2  **  T.'b  . 


Screen'  Length _  — 

Olamecer _ — ~ 

Casing  Length _ — 

Diameter _ 

Date  Start 
Contractor 


Mac'l  ■  -- 


Mat’l_  — 


Location  Coordinates  N 


Filter  Materials 


Grout  Type  _ 

- -  - 

Development _ 

Static  Water  Level  - 


Finish  Top  of  Well  Elevation _ 

Driller  Tmcm^S _ ^Drill  Type  Spuir  Sooo#J 


Depth 

(feet) 


0.0  *10 


Sample 


Lithology,  Color 


Sketch  of 


t  ^  ^iw*. -4o- y « 

pooaW^  I 

I  ioo^a.  ^  , 

Sl.  -  W  •  MO<jl.  o.\&^ 


Standard  Pene 
Blow  Coui 


*  7- 

<S  o«jio 


^ '*'ie  -  M«r\.  .j' 

pooe-^  ,  \4  . 

Ho4'  pWvVic  iovyc, 

I  f  *  la 

CT»«^- +»•  sU  oiLw4 

-eMV,  poonU^  <^aA<\'  M  - 

Med.  y>vM  tovt/i 

M«c\.  MoisV- 4o-w»*4^ 

sl.  odoa.^  M«  cL^OBloaaJ^o ra 

«ilK  ^«U|  qeAdrd. 

‘^■4-  ^  W«««.vw\  \4,  - 

t».r*v4»l  (oiftt/s  t.iJ  t  '^'l 

1.0  p)Aekc,eU(4.  / 

eiaav.  ♦«  ^  S<4Nje/,kel 

j  <«**K»*vf<4  ^<»#a  o^vr 

\o  1.1  vpeeaUrt. 


lO  -  U-  I'? 


f  Fiee 

k  ?»T  . 


12.-Z0  -  2(e 


21  -  3C>  -  Hc 


1-3-21-30 


5?  j  SA#«d  ,  -lo'M/d 
pt>o<tU4  ^«#wdaA 


10-  JO.  -  li 


'c  <r 


FNfN  CF  QCCInS''-  N-19 
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APPENDIX  0 

MONITOR  WELL  DEVELOPMENT  LOGS 


1 

1 


I 


03/15/85 


bCVrcoPMCr^r 

WELL  9M>Mllg  DATA  FO(M 


V«ll  If(Bab«r:  LV42-*^  DaCa:  IoIhI^C*  Tima:  O^UO 

Borins  Oiamaear:  IX" 

Wdll  Casing  Diaaatar 

:  T.-O. 

Annular  Spaca  LansCh:  IG.H  ' 

Stickup: 

2.2  ' 

HATBB  LSVn. 

Raid:  -  “r .  C3o 

Cue:  0.<tS' 

orw:  '  4. os' 

Top  of  Casing 

ooLsm  OP  sAxn  n  rbx 

Casing  Langth:  _ 

21. TO 

DTW  Top  of  Casing:  _____ 

4.  OS  ' 

Colwn  of  Waear  in  Wall:  _ 

»  S'.  tS*' 

pouas  TO  BR  KMOPn 

Callous  par  foot  of  A.S.  (frosi 

chart) 

-  t.si 

Coli«n  of  Waear  or  LangCh  of  A. 

iS.  (irhichevar  is  lass) 

X  \S.G^ 

Voluaa  of  Annular  Spaca 

-  2M.-S-1 

Gallons  par  fooe  of  Casing 

- 

Column  of  Waear 

X 

VolusM  of  Casing 

-  10.22- 

Total  Voluaa  (Volutsa  of  A.S.  * 

Voluaa  of  Casing) 

- 

Nuabar  of  Volumas  to  ba  Cvacuaead 

X  ^ 

Total  Volume  to  be  Evacuated 

•  \'m 

Method  of  Purging  (puap,  bailer, 

etc.);  ^oM^»uuo4'»iv^ 

•pu  A 

PIELD  AHALTSES  Start 

Mid 

End 

Time  CniS"  <5^  S"  q,v\ 

lO’A’S'  €  1  IS" 

pH  G  *8 

G.O 

_ _ 

ConducCiviCy  _ 3  S  ^  . _  _ 3  H  \ 


T««p«r«cur€  ZG-  2. _  2.~l .  \ _  _ ^*7 .  ^ 


Total 

Volume  Purged:  _ ] 

ns“ 

_  gallons 

PUcrzoRs 

B 

c  cr 

a 

P  H 

M  M  NF 

0 

P  B 

BP 

BS  S 

T  UP  Z 

Rons  vA«.w.-.V 

■P'aa. 

IojV 

'  4 

NF 

Z 


03/15/85 


'bC'tcxoPHCMr 
WELL  SMMtM  DATA  TOM 


W«ll  Niiabcr: 

Boring  Dioaocor: 
Annular  Spaea  Langth: 

■mi  um 
Bald:  -~?.00  * 

Cut: 

DTH: 


i-H  Z~ ^  Data:  \0  H 


IZ" 


Data:  lUpipVo  Tia»: 
Wall  Gating  OiaaaCar: 


0*8  S~0 

T.h, 


tU.i.' 


Scickup: 


I  .OS, 


- 


Top  of  Gating 


coLna  or  WAXBB  ni  BKU.  , 

Gating  LangCh:  ZZ.  >  O 

/ 

orw  Top  of  Gating:  _ tS  _ _ 

Coluan  of  Watar  in  Wall:  I  (o  •  t  S 

fouM  TO  n  nofn 

Gallona  par  foot  ^A.S~(froa  chart) 

Goliain  of  Watar  or  Langth  of  A.S.  (whichavar  it  latt) 

Voluaa  of  Annular  Spaca 

Gallant  par  foot  of  Gating 

Goluan  of  Watar 

Toluaa  of  Gating 

Total  Voluaa  (Voluaa  of  A.S.  ♦  Voluaa  of  Casing) 
Nuabar  of  Voluaat  to  ba  Evacuatad 
Total  Voluaa  to  ba  Evacuatad 
Mathod  of  Purging  (puap,  bailar,  ate.): 

FIELD  AMALTSES  Start  Mid 

Time  tom  1 1^3  (T-  I 

pH  S-.l 

Conductivity  Z'S(o 

Taaparatura 


/.S-7 


X  l(ff.  th 


■  2S-.3C,-- 

-  0. 4.5-2^ 

X  /6>. » ^ 

-  (0.sr*7 

-  ■ 

X  ^ 

-  1^0 
>  ^  na  na^  <  M 

r 


zn.  I 


Total  Voluaa  Purged;  ZGO 


End 

i2>3(^  (s^  zee 

•Z*E  ‘S" 


M 

OF 


NT 
Z 


Die 
Data: 


a: 


0-2 


^r4Cv»?MCKr 


03/15/85 


WEU. 


DATA  rom 


W«ll  Nimbcr:  _ 

Boring  DinMCor: 

Annular  Spnen  LnngCh:  __ 
VAXBI  LSVBL 

Hnl4:  ~  (p.O 

Cut:  O-  ^ 

DTW:  -  S~.  t  * 


"1~3  ~  DnCn:  /o/tZ.j'SCo  Timm:  0^*^$** 


Hnll  Caaing  Oiaaatar: 
_  Stickup: 


M"  r.-b 


z ' 


Top  of  Casing 

ZO.S  ' 


-  S.J 


/y. 


cauM  or  8410  n 

Casing  Langch: 

Orw  Top  of  Casing: 

Coluu  of  Vatar  in  Vail: 

woLom  TO  M  notn 

Gallons  par  foot  of  A.S.  (froa  chart) 

Coliaan  of  Vatar  or  Langth  of  A.S.  (wfaichavar  is  lass) 

VoluM  of  Annular  Spaca 

Gallons  par  foot  of  Caaing 

Colunn  of  Vatar 

VolusM  of  Casing 

Total  Volvflsa  (VolutM  of  A.S.  ^  Voluaa  of  Caaing) 
Nunbar  of  Voluaas  to  ba  Evacuatad 
Total  Voluaa  to  be  Evacuated 


/r.  4 


2^L2- 


o.  C.S-Z*? 


/o.  I 


n\ 


>>J  ^At 


nSLO  AMALTSES 

Time 

pH 

Conductivity 

Temparatura 


Start 

Mid 

^  3 

End 

cqQ\  ^  Tc^^\ 

0«il0®  <^OrA\ 

CR>  ^  n/ 

4=  C 

\  ^ 

fez 

3<^3> 

3 

30  ^ 

ZS-.S" 

2(e.O 

Zfe.  Z 

Total  Voluaa  Purgad:  *^QO 


gallons 


nAcnoMS 

B  C 

0  P 

VOTBS 


CP 

R 

C# '  % 


a 

BP 


W'  T5  SA^ 

bcvrlo^K. 

Signad/"  '  ^ 


r 


p 

RS 

>.irU 


H 

S 


M 

T 


N 

UP 


NF 

Z 


Signad/ Raviawar: 


aI\ 

--  ^  -.  '••jAUrt 

cpj^  Date: 


Data: 


0-3 


^cvof^o<r 

WELL  DATA  FOiM 


03/15/85 


Well  Number: 


Boring  Diameter: 
Annular  Space  Length: 
HAXBI  LBm 


Date: 


to 


Time; 


Well  Gating  Diameter: 
_  Sticlcup:  2 . 


jtii _ 


Held: 

Cut: 

DTW: 


-1.0 


U  \ 


T- 


- 


Top  of  Gating 
ZO.q  ' 


f^.O  ‘ 


cauam  or  watsi  n  wnx 

Gating  Length: 

DTW  Top  of  Gating: 

Column  of  Water  in  Well:  _ 

rOUMB  TO  BE  BHOfEO 

Gallont  per  foot  of  A.S.  (from  chart) 

Column  of  Water  or  Length  of  A.S.  (whichever  it  lett) 

Voluat  of  Annular  Space 

Gallont  per  foot  of  Gating 

Column  of  Water 

Volume  of  Gating 

Total  Volume  (Volume  of  A.S.  *  Volume  of  Casing) 
Number  of  Volumes  to  be  Evacuated 


- 


/svo 


23.  (, 


/r.o 


JL2. 


Total  Volume 

to  be  Evacuated 

-  l(ol 

a^\ 

Method  of  Purging  (pump,  bailer. 

etc.):  ComV» 

FIELD  AMALTSES 

Start 

Mid 

.  End 

Time 

0^=1 2.«5 

pH 

(e*2>  ’ 

7  S" 

t  \ 

L,  ,L. 

Conductivity 

3S3, 

3(c 

Temperature 

2S-.1 

2<i  2. 

zt  \ 

ZG.  \ 

Total  Volume  Purged: 


ZHQ 


gallont 
S 


ntAcnoRS 

B  C 

0  ”P 

WOTBS  OJmUe. 


CF  a  P 

R  NP  RS 

cWam. 

rUW  OP<^^*  V  . 


r 

s 


M 

T 


N 

UP 


NF 

Z 


^evnjo^evu 

Signed/Smmpiimc.: 
Signed/ Reviewer: 


/o//2./n 


0-A 


bMcvopMCAcr* 

WELL  iMaUHt'  DATA  EOm 


03/15/85 


Wall  Numbar:  TZ'l 
Boring  Oiaaatar: 

Annular  Spaea  LangCh:  ____ 
WATRB  UTKL  ^ 

Raid:  ~  ^.QO 

Cut:  \« 

orw:  -  *T3*g  ' 


Data: 


|0  Tim:  1 0^0 


Wall  Casing  Oiaaatar: 
_  Stickup:  3« 


M"  T.^  ■ 


Top  of  Casing 


22.*?  S' 


oouMi  or  wAisB  n 

Casing  Langth: 
orw  Top  of  Casing: 

Coltan  of  Watar  in  Wall: 

WOLIRa  TO  Bl  BMOVBO 

Callons  par  foot  of  A.S.  (froa  chart) 

Coliain  of  Watar  or  Langth  of  A.S.  (whichavar  is  lass) 

VolusM  of  Annular  Spaca 

Gallons  par  foot  of  Casing 

Coluan  of  Watar 

VoIuoM  of  Casing 

Total  Voluaa  (Volume  of  A.S.  ♦  Voluaa  of  Casing) 
Nuabar  of  Voluaas  Co  ba  Evacuacad 


IIJ. 


0.t.S2*g 
»o.  \ _ 


Tocal  Voluaa  Co 

ba  Evacuacad 

ecc.): 

■  112 

MeChod  of  Purging 

(puap,  bailer, 

fuelo  ahaltses 

scare 

Mid 

End 

Tiae 

JO^Z  (Jv 

IX3TCS;  taG\  @  ns  fV, 

pH 

^  “J  " 

S'.  2 

S.2 

Conduccivicy 

^17. 

lO 

TamnaraCura 

Z^.S■ 

2*S.l 

J 

1 

ToCal  Voluaa  Purnad: 

gallons 

FlACnOIS 

B  C 

CP  CL 

F  H 

M  N  NP 

RP 


RS 


UP 


eM 


/  / 


Oace:  (O J f  S  j 

DttC«:  _ 


W«ll  Numb«r:  T'Co  ~  M  D*e«;  IQ  I  l\  |"8^o  Ti* 

Boring  Dinmoetr:  W«ll  Gating  Oiaaecai 

Annular  Spaca  Langeb:  t  "1  SCickup:  _ 

RAIBB  UVKL 

I 

Hold;  -  G>0 _ 

Cut:  0 .  C 

DTW:  -  ^  Top  of  Gating 

ooLoa  or  ami  a  bill 

I 

Gating  Langch:  _ XO  ■  Cg 

DTW  Top  of  Gating:  S  •  M 

Coluan  of  Watar  in  Wall:  /  S'  >  Z-  * 

WOUMB  TO  BK  gMOVgD 

Callont  par  foot  of  A.S.  (from  chart) 

Coluain  of  Water  or  Langth  of  A.S.  (whichaver  it  late) 

VoIuM  of  Annular  Space 

Gal Iona  per  foot  of  Gating 

Coluan  of  Water 

Volum  of  Gating 

Total  Volume  (Volume  of  A.S.  *  Volume  of  Casing) 

Number  of  Volumes  to  be  Evacuated 
Total  Volume  to  be  Evacuated 
Method  of  Purging  (pump,  bailer,  etc.)  :  Cof*Vl 
rmo  AMALISES  Start  Mid 


DevCtOPMCNT 
WBU.  a«MMM6  DATA  FOM 

Data:  tO  I  l\  1'?^ 


03/15/85 


Well  Gating  Oiamater: 
Stickup: 


Top  of  Gating 

ZO.  Cc  ' 

S.  M  ' 

/  S'.  2.' 


i'*  T.b. 


IS-jL 


is-.  Z. 


Conductivity  _ 

Temperature  _ 

Total  Volume  Purged 


VliS  (S  y 
S.  Z 

KO 

Z1-0 

Id:  ZO^ 


o 

21.  S 


End 

(c.O 

ZZ<o 


gallons 


0-6 


‘bevciopMrwi- 


WBU. 


SATA  rom 


Wall  Nuabar: 


T(o-^ 


OaCa: 


to 


Jj.V  SSe. 


03A5/85 


Tima:  1 2.^.0 


Boring  Oiaaaear:  ___ 
Annular  Spaca  LangCb: 
wm  UVBL 


\7.' 


\L>.\  ' 


Wall  Caving  Dianacar: 
Seickup: 


■i:  T 


Bald: 

Cut: 

DTW: 


-  iO.Q 


I 


-  c..^' 


Top  of  Caaing 


22. ^ 


-  G.% 


fS*.  4)' 


COUMR  or  WATBB  I>  WLL 

Caaing  Langch: 

DTW  Top  of  Caaing: 

Coliaan  of  Waear  in  Wall:  _ 

roun  TO  Bs  nmvBo 

Oallona  par  foot  of  A. 3.  (from  chare) 

Column  of  Waear  or  LangCh  of  A.S.  (whichevar  ia  laaa) 

Voluaa  of  Annular  Spaca 

Gallona  par  fooc  of  Casing 

Column  of  Waear 

Volume  of  Casing 

Toeal  Volume  (Volume  of  A.S.  -«■  Volume  of  Casing) 
Number  of  Volumes  Co  be  Evacuated 
Total  Volume  Co  be  Evacuated 
NeChod  of  Purging  (pump,  bailer,  ecc.):  a 
FIELD  ANALTSES 


JL^ 


jLSu;^- 


>S^.  io 

IQ. 

3^.  (o~l 


_ cifiA 


Stare 


Mvd 


Ua 

End 


I 


Time 

pH 

(j:  2Z  a(Sr\ 

c.z. 

'X)Z,  e- 
SI 

‘S'l 

ConducCivicy 

.  .  J  31 

Temperacure 

z4.2_ 

z^-4 

Total  Volume  Purged; 

3CC 

gallons 

rcAcnoMS 

B  C 

CF 

a 

F  H  M 

N  NF 

0  P 

R 

RP 

BS  S  T 

UP  Z 

A 


v> 


D«ce: 

Date: 


fC  t<n 


0-7 


03/15/U5 


■Dt<ci.o?*AfT<r 

HELL  9MMtNC  DATA  FORM 


Well  Number:  ~  3  Dite:  K 

Boring  Diemecer:  12-”  Wei 

Annuler  Spece  Length:  ) S'.  S 

HATBI  LBVBL 

Held;  -  S-O  _ 

Cut:  _ Q.S _ 

OrW:  -  S* _  Top 

ooLna  or  katsi  a  mu. 

Ceeing  Length:  _ ' 

DTW  Top  of  Casing:  ~  H « 

Column  of  Water  in  Well:  _ I  S- 

rOLOMB  TO  BE  BMOBBO 

Gallons  per  foot  of  A.S«  (from  chart) 


Date:  IQ  Um-8C>  Time:  \Z\2.. 

_  Well  Casing  Diameter:  T.  ^  ■ 

IS".  S*  Stickup:  2  >  ^ _ 


Top  of  Casing 

2.0.0  ' 

S.s  ' 

IS.  S-' _ 


Gallons  per  foot  of  A.S.  (from  chart)  “  ^  ^ 

Column  of  Water  or  Length  of  A.S.  (whichever  is  less)  X  I S  .  ^ 


Volume  of  Annular  Space 
Gallons  per  foot  of  Casing 
Column  of  Water 
Volume  of  Casing 

Total  Volume  (Volume  of  A.S.  Volume  of  Casing) 
Number  of  Volumes  to  be  Evacuated 
Total  Volume  to  be  Evacuated 
Method  of  Purging  (pump,  bailer,  etc.):  KtuPC  'a 


FIELD  ANALT5ES 


Conductivity  _ 

Temperature  __ 
Total  Volume  Purged: 


Start 

122-0 

2.S-.4 


-  2^.3 

-  0. 

X 

.  /O.  I 

- 

*  ^ 

•  n2. 

End  ^ 

3Z1 


ga I  Ions 


nAcnoRS 


ROTES  Tie  \ 

<■!>- V  O  p  V  , 

Signed/ Samp lav;  ^ 


1-8 


I 


'DCVCtOfMCNT' 

WELL  mmum  data  rom 


03/15/85 


Well  Niabcr: 


Boring  Diaaoeor: 
Annular  Spaeo  LangCh: 


i  ^  Data:  10  Titaa;  Q^HO 

ir:  ** _  Wall  Caaing  Oiauatar:  M  "  T . ^ 


Wall  Caaing  Oiauatar:  M  "  T . ^  ■ 

.O  * _  Stiekup:  "5 . 1  S  * 


8ATEB  LEVEL 

Hald: 

*8.00  ' 

Cut: 

\.3S' 

DTW: 

4. 

ooLna  or  waxev 

n  wBix 

Top  of  Caaing 

2.3.0 


- 


I^OJ 


Casing  LangCh: 
orw  Top  of  Casing: 

Coltan  of  Wacar  in  Wall: 

PQUM  TO  BE  BMOVEO 

Gallons  par  foot  of  A.S.  (froa  chart) 

Colian  of  Wacar  or  LangCh  of  A.S.  (whichavar  is  leas) 

Voluaa  of  Annular  Spaca 

Gallons  par  foot  of  Casing 

Coluun  of  Wacar 

Voluaa  of  Casing 

Total  Voluaa  (Voluaa  of  A.S.  *  Voluaa  of  Casing) 
Nuabar  of  Voluaas  to  be  Evacuacad 


1  c.^s- 

Q.&>S2.*g 

10>(ol 


Total  Voluaa  Co 

be  Evacuacad 

Nechod  of  Purging 

(puap,  bailer, 

etc.):  cw  Viwwoci 

N  t\  _ 

riELO  AXALTSES 

Scare 

Mid 

'  End 

Tiaa 

1\00(a)  ( 

pH 

- i  *- 

C..O 

s.^_ 

S'  S' 

Conduccivicy 

IS-  1 

Teaparacurs 

22..*? 

24 .  2. 

Tocal  Voluaa  Purged: 
5sapla«Tiaa:  _ 

niAcnoia 

B  C  CF 

0  P  B 

V/0  «..Ww  *\M.\  A-Vl 

S  ignad/ Saunter.: 
Signad/Raviawar: 


-2.1  S~ 


gallons 


0-9 


^CUJPMCNr 

WELL  mmmm  data  rom 


03/15/85 


tf«ll  Wuab«r: 


r<\-3. 


Boring  DtnMCar:  _____ 
Annular  Spaen  {.angch: 
MXBB  um 


12." 


Data:  tO  I  t2-}S^o  Tina;  10^^ 


n.S"' 


Wall  Casing  OiamaCar:  M  ”  X  ■  ^ , 

SCickup:  "Z.*  ' 


Raid: 

Cue: 

orw: 


-  ^.o 


Top  of  Casing 


-  ^•3 


t  ^  O 


I 


ooLOMi  or  «Axn  xa  vox 

Casing  Langeb: 
orw  Top  of  Casing: 

Colum  of  Waear  in  Wall: 
riRdlS  to  BB  BMOfRO 

Gallons  par  toot  of  A.S.  (froa  chare) 

Coluan  of  Waear  or  Langeb  of  A.S.  (whichavar  is  lass) 

VoluM  of  Annular  Spaca 

Gallons  par  toot  of  Casing 

Coluan  of  Waear 

7oluaa  at  Casing 

Toeal  Volvma  (Volume  of  A.S.  >  Volume  of  Casing) 
Number  of  Volumes  to  be  Evacuacad 
Total  Volume  to  be  Evacuated 
Method  of  Purging  (puap,  bailer,  etc.):  c  M 

riKLD  AMALTSES 
Time 
pH 

Conductivity 

Temperature  _ 

Total  Volume  Purged;  “Z-OQ  gallons 
*a*P*«’*ss*  _______________  Seaspbe 

niAcnoRs 

B  c  CP  a 

0  P  B  BP 

NOTBS  VaI^W-o  S<c^>>w»*V  - 
c  o  oVaVs  »J  oV  ftxvfioi 


1.^1 


m.o 


2Z.  Q 


-  O.US-L'^ 


i±Q 


1.  I 


Jil 


ISla 


1  v\C\t'^< 


Start 

Mid 

» - '  J 

End  'J 

i'0'4  . 

wzz. 

11^ 

s.l 

s.  1 

S.  (o 

lOO 

_  lH  _ 

11^ 

x«g.o 

F 

BS 

V^\ 


H 

S 


sUciV 


M  N 

T  UP 

'  S<  o\o  v\*.  A 


NF 

Z 

aV 


Signed/ 
Signad/Baviewar 


Date: 

Date: 


0-10 


^WSUSPWfcNT 


tf€ll  K«*»b«r:  \  ^  ^  _ — 

Bor  lag  Di««oe«r:  \2_ _ 

Kanular  8p«co  Loagch:  - 

ttXEi  tmi. .  , 

Bold*.  ~  - 

Cut:  Q*^^- — — 

orw;  -  W  - - 

ffUr***"  ov  Hdxni  XV  BOX 

Caoiat  l.mscti: 

CfTV  Top  of  Caaiag: 
Colian  of  Baear  ia  Wall*. 


n*o’ 


m  odTA  Fom 

>Q\>2.\t(o  Tiita! 
wall  Caaiag  Diaaatar*. 

Scickup:  _ 


03/l5/»5 


i" 


Top  of  Caaiag 

2\*0  ' 

■  'K.iVj _ _ 


Calloa.  par  foot  of  A.S.  (fro.  chart) 

Coluw  of  Watar  or  t^igth  of  4.8.  (which.var  i.  la.a)  X 
VoLuttS  of  Aiwiulor  Sj>oco 

Galloaa  par  foot  of  Caaiag  ^ 

Coloaa  of  Watar 
y^olwaa  of  Caaiag 

Total  VoU«a  (Voluaa  of  A.S.  Volume  of  Caaing)  ^ 

Mumbar  of  Volumaa  to  ba  Evacuated 

Total  Volume  to  be  Evacuated  , 

Method  of  Purgirtg  (pump,  bailer,  etc.):  |> 

riBLO  ABALTSES  Start  I 

Time  -  - 

A.z. _  _ ^ -  - 


20  .  z.* 


Z1S-  <oS 


pH 

Conductivity 

Temperature 


End 

o - 

2Cc  ^ 


Total  Volume  Purged: 


gallons 


PBACnONS 


0  p  » 

-  1*1*1*.. 

1:' v.“ 


iOia 


PS  ®  j 

d'SColort 

i«uV  ^  AW  vJAU^  Art 


u 


Signed/ Feviewer: 


^SMOjOPKIKT 
WBU.  aMMMM  DATA  FOM 


W«ll  If«mb«r: 


Tip-?. 

f.  a" 


Borinf  OiaMCAr:  ___ 
Anoular  Spaea  Langch: 

wni  um 


Data;  \O\\0 1  Tina: 

Wall  Casing  Oiaaaear: 


n.o' 


Seickup: 


Bald: 


HkO 


DTW:  —  IQ.  2.  *  Top  of  Casing 

ooun  or  haisb  la  bkxx 

I 

Casing  LangCh:  _ 2. 2..  ^ 

DTW  Top  of  Casing:  ~  \  Q  .  ^ 

Coluan  of  Waear  in  Wall:  >  2...  «4  * 

VOUH  TO  BB  BMOrBO 

Gallons  par  foot  of  A.S.  (froa  chare)  ■ 

Coluan  of  Watar  or  Langch  of  A.S.  (whichavar  is  lass)  X 
Voluao  of  Annular  Spaca 

Gallons  par  foot  of  Casing  • 

Col«in  of  WaCar  X 

Voluaa  of  Casing  ■ 

Tocal  Voluaa  (Voluaa  of  A.S.  *  Voluaa  of  Casing)  • 

Nuabar  of  Voluaas  eo  ha  EvacuaCad  X 

Total  Voluaa  Co  ba  EvacuaCad  ■ 

Mac  hod  of  Purging  (pump,  bailer,  eCc.):  'l^VScc.tu'liNWCOS 
nSLO  AMALTSES  Scarc  Mid 

Time  K3C _  hS 

pH  _  (r..  I _  _ 

Conduccivicy  3  SC  _  _ 

Tenparacura  2^ .  C _  2Xe .  O _  _ f 


03/15/85 


mos~ 

Tb- 


JUi, 

c>.<oSz% 
>1  ^ 
y.i 

27- U 


7.\ 

2S.4 


Total  Volume  Purged: 


ga 1  Ions 


PIACnORS 


NOTBS  Va)a\<v».  vjpor4 


Signad/SaapAac: 
Signed/ Raviawar: 


Dace:  /'<£>/// 


3 


wu.  maHM  OATA  rom 


03/15/85 


W«ll  Iluab«r:  TVQ"!^  D«t«:  lojlol^Co 


Tim: 


jm 


Boring  I>im«e«r: 
Aaaular  Spaca  LaegCh: 

wmn  tsm 

Bald:  -  ^.Q 

Cut:  _ Q«  *4 

orW:  -  ^.<a* 


AX 


is-.s" 


Wdll  Caaiag  DiamCar:  <4  '*  TT  .  ^  ■ 
Stiekup:  2.  i  * _ 


ooun  or  baxbb  xi  box 

Caaiag  Langth: 
DTV  Top  of  Caaiag: 
ColuBO  of  tfatar  ia  Wall: 
wQUiB  TO  BS  mom 


Top  of  Caaiag 

27.  (  ' 


Galloaa  par  foot 

of  A.S.  (froa 

chart) 

. 

i.Sl 

Colum  of  Vatar 

or  Length  of  A. 

.S.  (wfaichavar  ia  laaa) 

Z 

IS.S" 

Volum  of  Aaaular  Spaca 

. 

Galloaa  par  foot 

of  Caaiag 

. 

0.(,SZ’g 

Colusa  of  Uatar 

X 

./isr  . 

Volum  of  Caaiag 

• 

JV.M 

Total  Voluaa  (Volum  of  A.S.  * 

Voluaa  of  Casing} 

m 

Muabar  of  Voluaias  to  bo  Evacuatad 

X 

S" 

Total  Voluaa  to 

be  Evacuated 

etc.):  '{^vscc.rilni^vo*.^ 

• 

Method  of  Purging 

(puop,  bailer, 

FIELD  AMALTSES 

Start 

Mid 

r  ^ 

End  ,  , 

Time  _ 

\022. 

pH 

S.L=  ' 

4.1 

Conduccivic}^  _ 

. 

sc 

SI 

Temperature 

2C-.(. 

Total  Volume  Purged: 

gallons 

-f  -  - 

FBAcnom 

B  C 

CP  a 

P  T  M 

N  NF 

) 


0 

NOTBS 


P 

VaVW* 


vjCav 


RP 

cUa^ 


Sigaad/ 


RS 

VJpOt4 


S 

COk^P 


T 

L 


UP 


Sigaad/ Raviawar: 


/o/'z/tTi 


0-14 


^CVCVOPMCNI" 

tfsu.  fom 


03/15/85 


Well  !r«mb«r:  *T~  ^  1 — 

toriot  Di«MC«r:  XX — 
Anoulaf'  Spac*  l.at»tt*n  — 

haub  uvkl  ^ 

Bald:  -  1-0  ' - 

A.t!  0*^ _  - 


noi 


ct.-.  I°|nl<k- 

wall  Caaio*  Oia«aCar;  ^  - 

SCiefcup:  '2.'% - - — 


22-  ^ 


7  TT  Top  of  Caait»l 

orw:  V-  1  - - - — 

OOUM  »  «**•  ®  -JO  S  ^ 

CaaioB  l-an»th:  - - 

BtW  Top  of  Caaing:  - ---; - — 

Qoluaa  of  Waeat  io  Walls  .  ■ 

POUM  TO  «  BUBIWB  _  \.S"] 

CUoaa  par  foot  of  A.S.  (fro.  chart)  .  ,  ,  -  i/.T 


7oluM  of  Aotiular  Spaca 
Gclloaa  par  foot  of  Caaing 
Column  of  Watar 
VoluaM  of  Caaing 

Total  Voluaa  (Vol««  of  A.S.  ♦  Voluma  of  Caaxng) 
Busbar  of  Volusaa  to  ba  tvacuatad 
Total  Volusa  to  ba  Ivacuatad  j 

Method  of  Purging  (pump,  bailor,  ate.)'. 

Conductivity  _  \  Xfa - - T7r 

'7’?.  U  2Co  •  1 

Tesparatuta  —  ■  —  - - 


Total  Volusa  Purgad: 


:c.)'.  C  okt^mwOO* 
Mid 

_ 

_ 

_ _ _ 

2C»/l  - 

gallon! 


- 


_ SI 

End'" 

— 

2<c.  1 


,  c  cr  a  »  ,  K  » 

_  -  S  T  UV 


Signad/ Raviawar: 


03/13/85 


&SHCuo'P)^«r<r 

HELL  JMKIMS  MTA  FOM 


W«ll  Muab«r:  T"U  “Z.  DaC*:  (O  U  Tiaa:  \  \  2.S" 

Boring  Dinaoeor:  12.**  Wnll  Casing  Diaanenr:  4  ‘*  T~.  ^  ■ 

Annular  Spaca  Langth:  tT  «0 *  Seickup:  2.  S'  * 

mm  um 

Bald:  -  ^>0  * _ 

Cue:  0»  (a 

OTW:  ~  H  Top  of  Caaing 

couaoi  or  BAXn  XM  BKLL 

Casing  Langch:  2-2.  S 

DTH  Top  of  Casing:  —  M 

Colwn  of  Waear  in  Wall:  t  4.  \  ^ 


Gallons  par  foot 

of  A.S.  (froa  chart) 

. 

l.si 

Coluan  of  Waear  or  Langch  of  A.S.  (wfaichavar  is  lass) 

Z 

»4.\ 

Voluaa  of  Annular  Spaca 

. 

22. 1 

Gallons  par  foot 

of  Casing 

o.<o?zir 

Colvasn  of  Waear 

z 

m.\ 

Voluaa  of  Casing 

• 

q.2. 

Total  Voluaa  (Voluaa  of  A.S.  * 

Voluaa  of  Casing) 

• 

31.3 

Nuabar  of  Voluaas 

to  ba  Bvacuatad 

X 

s 

Total  Voluaa  to  ba  Bvacuatad 

■1 

lS-7  a^^ 

Method  of  Purging  (puap.  bailor. 

etc.); 

J 

FIELD  AMALTSES 

Start 

Mid 

End 

Time  _ 

IZ-'C.  30«^\ 

pH  _ 

4:  S  _ 

Conductivity  _ 

\%Q 

Teoparatura 

2.C.C 

21^ 

Total  Voluaa  Purged 

:  \isr 

gallons 

riAcnom 

B  C  CF  a  F  H  M 

OPR  RP  BS  S  T 


Data: 


mu.  mmmm  data  rom 


Wall  Nuabar:  HTW  -  Data:  |7SV»  Txaa: 

Borins  Diaaatar:  \2." _  Wall  Caaing  Diaaatar: 

Annular  Spaea  Langtb:  IT  »0  Stickup:  _ _ ; 

mxn  umL 

Raid:  —Co _ 

Cue:  0-2-' _ 

orw;  -  S.%  * _  Top  of  eating 

oouiai  or  mm  n  mu. 

Gating  LangCh:  '2.'Z.O 

^  e 

an  Top  of  Gating:  _ ~~  g  o _ 

Coluam  of  Watar  in  Wbll:  _ )L,2. 

aOLOm  TO  B  BMOfBD 

Callont  par  foot  of  A.S.  (from  chart)  * 

Coluan  of  Watar  or  Langtb  of  A.S.  (whichavar  it  latt)  X 
Voluaa  of  Annular  Spaca  * 

Callont  par  foot  of  Caaing  * 

Coluan  of  Watar  ^ 

Voluaa  of  Gating  " 

Total  Volume  (Volume  of  A.S.  Volume  of  Casing)  ■ 

Number  of  Voluaet  to  be  Evacuated  X 


iO  il  I^C  Time: 
Well  Caaing  Diameter: 
_  Stickup: 


Total  Volume  to  be  Evacuated 
Method  of  Purging  (pump,  bailer,  etc.): 
PIELO  ARALTSES  Start 


^  ^SCOM  Tl<v  /Qv,  ^ 


pH  _ 

Conductivity  _ 

Temperature  _ 

Total  Volume  Purged 


— 
s-gz _ 

l: 


Mid 


03/15/85 


(1^0 
A"  T  'b. 


I  SI 
(Lul— 

/oG 


i  M  r-v  a  I C. 


End 
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OTHER  FIELD  NOTES  FOR  FIELD  GROUP  TYNDL4 
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Footnotes  to  Analytical  Results 


^Primary  columnn  indicates  3.8  ug/L  of  total  1 ,2-Dichloroethene ,  however, 
the  secondary  column  shows  the  peak  to  probably  be  Cis  1 , 2-Dichloroethene 
which  is  a  non-target  compound. 

^Primary  column  indicates  12  pg/L  of  total  1 ,2-Dichloroethene ,  however, 
the  secondary  column  shows  the  major  portion  of  the  peak  to  probably  be 
Cis  1 ,2-Dichloroethene  while  confirming  a  level  of  0.17  pg/L  of  Trans 
1  ,2-Dichloroethene. 

^Vinyl  Chloride  co-elutes  with  Dich lorodif luoromethene  on  the  primary 
colunci.  The  second  column  indicates  the  major  peak  to  be  probably 
Dichlorodif luoromethene  and  a  second  peak  to  be  either  Vinyl  Chloride  or 
Chloromethane  or  both,  making  confirmation  of  either  impossible.  There 
is  a  response  on  the  PID  on  the  primary  column  indicating  a  probable 
presence  of  Vinyl  Chloride,  but  as  stated  above,  the  hit  cannot  be 
conf irmed . 
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Technique 


miscellaneous  inorganic  techniques 

graphite  furnace  atomic  absorption 

gas  chromatography/mass  spectrometry 

gas  chromatography  with  a  halide -specific  detector 

gas  chromatography  with  a  phoCoionizat ion  detector 

miscellaneous  field  techniques 

gas  chromatography  with  a  flame  ionization  detector 
inductively  coupled  argon  plasma  atomic  emission 
spectrometry 

cold  vapor  atomic  absorption 

gas  chromatography  with  an  electron  capture 

detector 

metals  and  pesticides  extraction  procedure  for 
toxicity  characterization 
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GLOSSARY  OF  TERMINOLOGY,  ABBREVIATIONS,  AND  ACRONYMS 


AAFES 

AFB 

ACM  I 

AFESC 

AFFFS 

aquifer 


aquitard 

artesian 

ASTM 

AVGAS 


Army  and  Air  Force  Exchange  Service 
Air  Force  Base 

Aircraft  Control  Maneuvering  Instrumentation 
Air  Force  Engineering  and  Service  Center 
aqueous  film-forming  foams 

A  hydrologic  unit  that  is  permeable  enough  to  conduct 
ground  water  and  to  yield  economically  significant 
quantities  of  water. 

A  confining  bed  that  retards  but  does  not  prevent  the 
flow  of  water  to  or  from  an  adjacent  aquifer. 

Ground  water  confined  under  hydrostatic  pressure. 
American  Society  for  Testing  and  Materials 
aviation  gasoline 


BES  Bioenvironraental  Services 

BOD  biochemical  oxygen  demand 


“C 

CA 

ca  Icareous 

CERCLA 

cm/ sec 
CME 
CO 
CO  2 

ci’nfined  aquifer 


confining  bed 
or  unit 


contaminate 

plume 

contaminat ion 


degrees  Celsius 
contamination  assessment 

containing  calcium  carbonate,  often  implying  50  percent 
calcium  carbonate  as  a  constituent 

Comprehensive  Environmental  Response,  Compensation, 

and  Liability  Act 

cent imeterfs )  per  second 

Central  Mine  Equipment 

carbon  monoxide 

carbon  dioxide 

An  aquifer  bounded  above  and  below  by  impermeable  beds 
or  beds  of  distinctly  lower  permeability  than  that  of 
Che  aquifer. 

A  body  of  impermeable  or  distinctly  less  permeable 
material  strat igraphically  adjacent  to  one  or  more 
aquifers  . 

Three  dimensional  space  (areal  and  vertical)  having 
defined  boundaries  in  which  contamination  is  found. 

The  addition  of  any  substance  or  property  to  water, 
soil,  or  air  that  does  not  occur  naturally  or  exceeds 
Che  naturally  occurring  concentrations  present  in  the 
water,  soil,  or  air. 


DDT 

DEQPPM 

DFSP 

discharge  area 

DOC 

DOD 


dichlorod iphenyl  tr ichloroechane 

Defense  Environmental  Quality  Program  Policy  Memorandum 
Defense  Fuels  Supply  Point 

An  area  in  which  subsurface  water  discharges  Co  the  lanJ 
surface,  surface  water,  or  to  the  atmosphere, 
dissolved  organic  carbon 
Department  of  Defense 
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GLOSSARY  OF  TERMINOLOGY,  ABBREVIATIONS,  AND  ACRONYMS 
(Continued,  Page  2  of  5) 


downgr ad  lent 


DPDO 


Occurring  at  a  lower  hydraulic  gradient  or  topographic 
gradient,  especially  in  reference  to  ground  water  or 
surface  water. 

Defense  Property  Disposal  Office 


EDB 

electromagnet ic 
(EM)  conduc- 
t ivity 


EM 

EP 

EPA 

ESE 

estuary 

op 

FAC 

FDER 

Floridan  Aquifer 
ft 


ethylene  dibromide 


A  method  of  electrical  surveying  in  which  the  ground  is 

energized  with  direct  current  through  a  pair  of 

electrode  contacts,  and  the  behavior  of  the  current  is 

surveyed  by  measuring  the  resulting  magnetic  field. 

electromagnetic 

extraction  procedure 

U.S.  Environmental  Protection  Agency 

Environmental  Science  and  Engineering,  Inc.  (ESE) 

Drainage  channels  adjacent  to  the  sea  in  which  the  tide 

ebbs  and  flows. 

degrees  Fahrenheit 

Florida  Administrative  Code 

Florida  Department  of  Environmental  Regulation 
Primary  aquifer  in  north  and  central  Florida  from  which 
large  amounts  of  potable  water  are  derived, 
foot  (feet) 


g 

gal 

GC 

GC/MS 

geomorphology 

gP<l 

gP® 

GWCI 


gram 

ga I lon( s ) 

gas  chromatography 

gas  chromatography/mass  spectrophotometer 

The  study  of  the  classification,  description,  nature, 

origin,  and  development  of  present  (and  past)  landforms. 

gallon(s)  per  day 

gallon(s)  per  minute 

ground  water  contamination  indicators 


H2O 

HARM 

hazardous 

contaminants 

hydraul ic 
gradient 


hyd rogeology 


water 

Hazard  Assessment  Rating  Methodology 

Contamination  that  contains  hazardous  constituents  as 
defined  by  the  Environmental  Protection  Agency. 

In  an  aquifer,  the  rate  of  change  of  total  head  per  unit 
of  distance  of  flow  at  a  given  point  and  in  a  given 
direction.  In  a  stream,  the  slope  of  the  free  water 
surface. 

Science  dealing  with  subsurface  waters  and  with  related 
geologic  aspects  of  surface  waters. 
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GLOSSARY  OF  TERMINOLOGY,  ABBREVIATIONS,  AND  ACRONYMS 
(Continued,  Page  3  of  5) 

ICP  Inductively  Coupled  Plasma 

igneous  rock  rock  that  solidified  from  molten  magma 

IR  infrared 

IRP  Installation  Restoration  Program 


kilogram(s) 
kn  ot  ( s ) 

1  iter( s ) 
pound( s) 

Water  that  has  percolated  through  soil  containing 
soluble  substances  and  that  contains  certain  amounts  of 
these  substances  in  solution. 

The  description  of  rocks  on  the  basis  of  color, 
fflineralogic  composition,  grain  size,  and  other 
characteristics . 

A  continuous  record  as  a  function  of  depth,  usually 
graphic  and  plotted  to  scale,  from  observations  made  of 
the  geologic  section. 


L 

lb 

1 eachate 


I  it  hology 


magne tome try  A  geophysical  method  that  measures  the  Earth’s  magnetic 

field  and  its  changes. 

MCL  maximum  contaminant  level 

metamorphic  rock  Rock  derived  from  pre-existing  rock  by  mineralogical , 
chemical,  or  structural  changes, 

mg/day  milligram(s)  per  day 

mg/kg  milligram(s)  per  kilogram 

mg/L  milligram(s)  per  liter 

mmhos/m  millimhos  per  meter 

msl  mean  sea  level 


N2 

NPDES 

NPDWR 

NSDW 


nitrogen 

National  Pollutant  Discharge  Elimination  Systems 
National  Primary  Drinking  Water  Regulations 
National  Secondary  Drinking  Water  Regulations 


PCB 

permeability 

physiographic 

province 


piezometr ic 
surface 


oxygen 

Occupational  and  Environmental  Health  Laboratory 
polychlorinated  biphenyl 

The  capacity  of  a  porous  rock,  sediment,  or  soil  to 
transmit  a  fluid. 

A  region  of  which  all  parts  are  similar  in  geologic 
structure  and  the  region  differs  significantly  in  relief 
and  landforms  from  that  of  adjacent  regions. 

An  imaginary  surface  that  everywhere  coincides  with  the 
static  level  of  the  water  in  an  aquifer. 
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GLOSSARY  OF  TERMINOLOGY,  ABBREVIATIONS,  AND  ACRONYMS 
(Continued,  Page  4  of  5) 


POL 

potable  water 
potent iometr ic 
surface 

ppm 

PVC 


Petroleum,  oils,  and  lubricants 

Fresh  water  that  is  safe  and  palatable  for  human  use. 

Surface  to  which  water  in  an  aquifer  would  rise  by 
hydrostatic  pressure, 
parts  per  million 
polyvinyl  chloride 


QA 

QA/QC 

QC 


Quality  Assurance 

Quality  Assurance/Quality  Control 

Quality  Control 


RCRA 

recharge 

recharge  area 

RMCL 

runoff 


Resource  Conservation  and  Recovery  Act 

Process  involving  the  absorption  and  addition  of  water 

to  the  zone  of  saturation. 

An  area  in  which  water  is  absorbed  that  eventually 
reaches  the  zone  of  saturation  in  one  or  more  aquifers. 
Recommended  Maximum  Contaminant  Level 

That  part  of  precipitation  appearing  in  surface  streams 


saltwater 
intrus ion 

sedimentary 

s  ludge 


Displacement  of  fresh  water  (surface  or  ground  water)  t 
the  advance  of  salt  water  due  to  its  greater  density, 
rock  A  rock  resulting  from  the  consolidation  of  loose 
sediment  that  has  accumulated  in  layers. 

A  semifluid,  slushy  mass  of  sediment  resulting  from 
treatment  of  water,  sewage,  or  industrial  wastes;  a 
soft,  soupy,  muddy  bottom  deposit  found  on  tideland  or 
in  a  stream  bed. 


static  water 
level 

stratigraphy 


is  not  being  affected  by 


Water  level  of  a  well  that 
withdrawal  of  ground  water 
Pertaining  to  rock  strata,  the  science  of  their  origin, 
geologic  history,  age  relations,  composition,  form,  and 
distribution. 


sur  f ic ial 
aqu ifer 


Stratigraphically  uppermost  aquifer  that  is  under  water 
table  conditions. 


TAC 

TDS 

terrace 


THM 

topography 

TCDC 

transmissivity 

TRPH 


Tactical  Air  Conmand 
total  dissolved  solids 

A  narrow,  gently  sloping  constructional  coastal  strip 
extending  seaward  or  lakeward ,  and  veneered  by  a 
sedimentary  deposit, 
trihalomethane 

The  relief  and  contour  of  the  land, 
total  organic  halogens 

The  rate  at  which  water  is  transmitted  through  a  unit 
width  of  the  aquifer  under  a  unit  hydraulic  gradient, 
total  recoverable  petroleum  hydrocarbons 
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GLOSSARY  OF  TERMINOLOGY,  ABBREVIATIONS,  AND  ACRONYMS 
(Continued,  Page  5  of  5) 


Pg/L 

uinhos  /cm 
unconfined 
aqu  ifer 
upgradient 


USAF 

uses 

uses 

usscs 

UTM 

UV 


microgram(s)  per  liter 
fflicromhos  per  centimeter 

An  aquifer  having  a  water  table. 

Occurring  at  a  higher  hydraulic  gradient  or  topographic 
gradient,  especially  in  reference  to  ground  water  or 
surface  water. 

U.S.  Air  Force 

Unified  Soil  Classification  System 
U.S.  Geological  Survey 
U.S.  Soil  Conservation  Service 
Universal  Transverse  Mercator 
ultraviolet 


WAR 

water  table 
watershed 
well  yield 
WWII 


Water  and  Air  Reseerch,  Inc. 

That  surface  of  a  body  of  unconfined  ground  water  at 
which  the  pressure  is  equal  to  that  of  the  atmosphere. 
The  area  contained  within  a  drainage  divide  above  a 
-pacified  point  on  a  stream. 

Volume  of  ground  water  that  can  be  pumped  from  a  well  in 
a  unit  time. 

World  War  II 
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